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The motion picture camera (right), the microscope (center background) 
and the nitrogen illuminator (left) 


| 
Motion Pictures of Metal Stresses 


f hae moving picture has entered a new field. When 
it was first. introduced few, if any, would have im- 
agined that it would ever be applied microscopically— 
that is, that moving microscopic images would be 
taken or the revelation appear on the screen of what 
takes place under a microscope. What probably is the 
first instance of this kind was exhibited at a recent 
convention of testing engineers at Atlantic City, 
N. J. 

Wrought iron was used to try out the idea. It is 
known, that, when a metal like wrought iron or steel is 
subjected to alternate stresses or shocks brought about 
by repeated bendings or blows, the metal gradually 
deteriorates or weakens, and finally breaks, sometimes 
with serious consequences. It is also known that all 
such metal is made up of closely-lying crystals and that 
such bending or blows distort those crystals, causing the 
ultimate weakness. 

A moving reproduction has been taken and vividly 
projected on the screen of the successive changes which 
take place in the structure of crystals of such iron when 
subjected to alternate bends or blows. The piece of 
iron was placed in a bending machine. The microscope 
was attached to just over the place or point where the 
iron was most affected and a moving camera was attached 
to the microscope. As the piece of iron was bent back 

















A motion picture view of an unstressed 
sheet of metal 


and forth the effect in the breaking point was recorded 


through the microscope and in the camera. About 
one three-hundredth of a square inch of area of this iron 
was thus reproduced. The effect was remarkable, each 
minute change in the structure and crystals being 
accurately reproduced until the piece broke. The 
gradual progression or formation of the cracks or weaken- 
ing lines was distinctly visible. 

Credit for this really wonderful accomplishment is due 
to a professor in the University of Illinois. He has 
probably rendered a distinct service and may have 
opened up a broader field than he now realizes. He has 
probably introduced a method of investigation of far 
reaching importance, both technically and practically. 
It is believed that the new idea will be successfully 
applied to steel, non-ferrous or copper metals and other 
alloys in the near future. Besides explaining many 
interesting phenomena not now fully understood it may 
settle some controversies which otherwise would remain 
open much longer. It may determine just how steel as 
well as iron really deteriorates or weakens under stress, 
whether through the crystal or in some other way. 
Such an investigation might lead to a heat treatment 
prolonging the life of certain steels and making them less 
liable to fatigue, as it is called, or to gradual or sudden 
deterioration. The conclusion is evident that such an 
accomplishment might assist in prolonging the life of 
important members, cables and ropes for elevators, *., i 
conserving life and material as well. 

By its application it may ultimately be possible to 
tell, for example, by the appearance of the surface under 
a microscope, whether a material has passed 30 per cent 
of its effective life or 90 per cent thereof. If the char- 
acteristics are sufficiently pronounced, which experience 
alone can tell, then it will be possible to polish a section of 
a cable in use and examine it with a microscope from time 
to time and thus determine whether that section at 
least is nearly ready to fail or whether it shows no in- 
dication of failure. These observations would be based 

















The test piece in the bending machine. At left of wheel 
and in front of metal sheet is seen the counter w 
records the number of stresses delivered 


The apparatus for motion picture tests of metal stresses. 
as that shown at the left, but seen from the other side 


The same set-up 


on previous moving pictures of! the same material. The 
keynote of the idea is that failure takes place grad- 
ually, beginning the moment a piece of metal is first 
put into use, and ending only when that piece 
gives way entirely. 


a Nature of Rice Polish and Its Use 


Rs polish is a comparatively new cereal sube 
stitute, being the waste which comes from the rice 
in the polishing process whereby the outer layers of the 
grain, containing phosphorus, are removed. Formerly 
this rice polish was sold by the ton for stock food, but 
an agent of the United States Department of Agriculture, 
visiting New Orleans, had it placed on the market for 
making conservation bread in proportions of one-fourth 
rice polish to three-fourths wheat flour. - 4 

The Flour and Grain World ‘describes the methods of 
cleaning and polishing rice whereby this product is 
obtained. Rough rice from the threshing machine is 
first separated from trash, the hulls or chaff removed by 
rapidly revolving millstones, and the outer skin of the 
grain then removed by pounding in huge mortars, which 
gives a mixture of clean rice, fine chaff, and flour. The 
rice is then polished by friction against moose hide or 
sheepskin, tanned and worked to a high degree of soft- 
ness, by which the outer layers of the grain are removed. 
This is the process that yields the rice polish, which is 
said to contain the most nutritive portions of the grain. 

















An exposure showing the fissures that existed 
after 424 flexures 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitied to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 


The Majesty of the Law 


FEW years ago, as the result of a carefully- 

A planned conspiracy by a set of desperadoes, a 

citizen was murdered on the streets of New York. 

Due largely to the energy of the present Governor of this 

State, the five culprits, including a member of the city 

police force, were arrested, tried, condemned to death, 
and duly executed. 

The vast enginery of the forces of law and order of the 
city and state were set in motion, not because the mur- 
dered man was a citizen of any distinction (as a matter 
of fact he was an obscure member of the underworld); 
but because the law for the protection of human life 
having been broken and a life deliberately destroyed, 
it was necessary for the future protection of human life 
that the law against the taking of life be vindicated. 
Those four young men and that police officer were put 
to death, not in any spirit of revenge, but rather by the 
automatic functioning of certain inviclable laws, which 
are the outgrowth of the agelong struggle of man to make 
this world of ours a safe place to live in. 

Through four long years of agony, civilization has been 

called upon to witness, upon a worldwide scale, a repeti- 
tion, in its salient outlines, of that sordid and brutal 
slaying which has passed into history as the Becker case. 
Substitute for that one murdered citizen ten millions of 
the very flower of the young manhood of the world, 
substitute for the infamous Becker and his accomplices 
the ruling caste of Germany and Austria, who conceived 
and set afoot this conspiracy of murder and loot—and 
the parallel is complete. 
* Becker, masquerading in a uniform which proclaimed 
him to be a guardian of the peace and security of the 
citizens, gathered his agents together and sent them to 
slay a man, whose removal would guarantee his own 
prospects of greater loot from the gambling houses that 
he had taken under his wing. 

The military master of Germany, while parading as 
the guardian of the peace of Europe, gathered together 
tha men and the means for a war that should bring untold 
wealth to him and his people; and, when the time was 
ripe, he launched his marauding armies upon a peaceful 
and unsuspecting world. 

For the vindication of the law in the case of the 
deliberate murder of one man, civilization, as represented 
by the City of New York, sent five men to the chair. 

For the vindication of the law in the case of the 
deliberate murder of ten million men, what is the duty of 
civilization, as represented by that stricken world, for 
which our President is today the spokesman? 

This is a question, the first whisperings of which are 
already audible—a question which is destined to thrust 
itself into the very forefront, as this awful tragedy moves 
on to its close. 

Fiat justicia, ruat coelum, said those great jurists, the 
Romans of two thousand years ago: ‘‘ Let justice prevail, 
though the heavens fall.”’ Is mitigation for crime to be 
found in its very magnitude? Shall the man who slays 
his fellow die, and the man who slays him by the million 
live? ' 

But who shall be the judges and what the code of laws 
by which the perpetrators of this world-butchery shall 
be tried? 


Weil, the leading nations are more or less committed / 


to the proposal for forming an international court, 
which hereafter shall substitute the arbitrament of the 
law for the arbitrament of war. 

What more fitting prelude could there be to the 
formation of such a court, than the selection of a chief 
justice from each of the nations of the Entente, and the 
formal trial, by the due processes of criminal procedure, 
of those leaders in Germany and Austria, who hatched 
this conspiracy and let loose this welter of rapine and 
murder? 

Let these men be represented by the ablest legal talent 
of their respective countries; and let the trial be con- 
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ducted with all that meticulous care which marks the 
course of criminal procedure in the courts of the civilized 
world. 

Let the accused men take the stand and testify, if they 
will, in their own behalf. Let the original State records 
be produced, and notably those, if such there be, which 
will prove that Germany moved Heaven and Earth to 
hold back Austria from her mad insistance. Let von 
Hollweg swear that he never in the Reichstag admitted 
that the invasion of Belgium was a moral outrage. Let 
von Jagow bring proof that he never referred to a Ger- 
man-signed treaty for the protection of Belgium as “a 
scrap of paper.’’ Let von Tirpitz swear that he never 
sent his U-boats forth to do wholesale murder upon the 
high seas, and let him produce documentary evidence 
that the “ Lusitania’’ was an armed cruiser, and therefore 
a vessel of war. Let the military records be brought 
forth to disprove the judicial murder of Nurse Cavell, 
Captain Fryatt, and a hundred others. 

And if it be objected that this would be a prejudiced 
proceeding, since no German or Austrian judge would 
sit on the bench, the answer would be that it was made 
so by the deliberate act of the accused themselves, who, in 
their international relations, had long ago disavowed 
the accepted laws of civilization, and substituted there- 
for a code of military expediency, brute force, and un- 
bridled cruelty. 

If the military masters of Germany, from Kaiser 
down, should be found guilty in the first degree, it is 
conceivable that the majesty of the law having been 
vindicated, the extreme penalty might be commuted, 
as & concession to the sentimentalists, to one of im- 
prisonment for life. 

But above all things: Fiat justicia, ruat coelum. 
And let it thus be recorded once again, and for the warn- 
ing of all ages and peoples to come, that ‘‘ They that take 
the sword, shall perish by the sword.” 


Is the German Army Crumbling ? 


OTHING would please the military masters of 
N Germany better than to create the impression 
among the civilian population of the Entente 
nations, that the German army is crumbling and that 
peace will come before Christmas. Staggering under 
the weight and borne back by the pressure of the Entente 
attack, the fighting qualities of her troops and the 
genius of her generals are being strained to the breaking 
point, no doubt, in the effort to carry through success- 
fully that most difficult of all military maneuvers, a 
general retreat in the face of, and in clos: contact with, 
superior and victorious forces of the enemy. 

The object of the German High Command is to with- 
draw its armies, practically intact, to the line of per- 
manent defensesalong the frontiers of Germany, before the 
rains and snow of winter call a halt upon military opera- 
tions. They realize that the consequent shortening of 
their line would automatically release from thirty to 
forty divisions to form a reserve, of which just now they 
seem to have next to nothing. 

This retirement is now in full flood; and, thanks to 
that infernal weapon of the defense, the machine gun, 
they seem during the past few days to have been able 
to delay the pursuing armies sufficiently to withdraw 
the bulk of their artillery beyond range of capture. 

However much we may loathe and despise an enemy 
who has shown himself to be brutal and bestial beyond 
all belief, let us not fall into the fatal error of underrating 
his military capacity. There is all the difference in the 
world between a carefully planned and orderly retreat 
and a rout. The strategy of Marshal Foch and the 
valor of the Entente armies have forced the greatest 
military force the world ever saw into a general retreat— 
it is now for the genius of Foch and the superb dash and 
endurance of his armies to turn that retreat, if possible, 
into a rout. 

The peril to the Allied cause, just now, is that we 
are in danger of mistaking the one for the other. The 
German armies are not routed; and the way they re- 
spond when called upon to hold by counter attacks such 
portions of the line as are essential to the orderly re- 
tirement of the whole front, proves to the military mind 
that the discipline and fighting spirit of the German 
army as a whole are still intact, and that it may take 
a season’s campaign to bring about a general collapse. 

Nor must we let ourselves be mislead by the present 
bogus peace talk from Berlin. This war maneuver 
coupled with a foolish super-optimism of the “peace 
by Christmas” kind, distinctly served to dampen the 
enthusiasm for the Fourth Liberty Loan. The soldiers 
at the front know better; and in this connection we can- 
not do better than quote from the letter of a British 
Major, attached to the French Headquarfer’s Staff, 
which was published in the New York Times of October 
13th. Speaking of the exaggerated optimism noticeable 
in certain of ourpapers he writes: “I see by some of the 
American papersthat you sent me that there is a tendency 
natural, perhaps, after the appalling strain and danger 
of March and April, to magnify the present offensive and 
to regard the immediate results of it with a degree of con- 
fidence which, to those who know what yet remains to be 
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done, is false and likely to cause a disastrous slackening 
of effort in all the work behind the lines. 

“They use the word ‘cracking’ about the Hung, They 
write jubilantly of their broken morale, the destruction 
of their reserves, and the fact that they are now : 
only because they are driven to it by their officers, All 
that sort of stuff makes us sick, and if a mere glance 
given to the casualties of the British army it 
would be seen that the Germans are putting up the 
of their lives. It is a back-hand blow in the face to 
the French, the Americans, and the Belgians, tg read 
that we are all spanking a lot of cowed and frigh 
men who spend their time in throwing up their hands and 
blubbering ‘kamerad,’ when the truth is that every inch 
of the ground we retake is soaked again by our blood 
and only comes back to us by hard and incessant : 
against a huge machine of clever, desperately courageous 
men, masters of every conceivable trick and damnable 
device. 

“Is it insanity or pro-Germanism that makes men say 
to each other that the whcle show will be over by Chrig. 
mas? Can’t you do something, cr get the Times to do 
something, to stamp this idea out of people’s minds and 
make it clear to them that so far from it being nearly aj] 
over bar shouting, we are something like six times ag fay 
from Berlin as the Germans are from Paris?” 

This is the voice of one who is in the thick of the fight, 
Let us give heed to it. 


Hindenburg’s Dilemma 


I F it were possible, Aladdin’s lamp in hand, to journey 
to the headquarters of the German Great Gener 
Staff, and sit, unseen, at the table around which the 
men who control the German armies are accustomed to 
gather these days, it would be found that there ig one 
absorbing subject of debate occupying the minds of 
Germany’s military leaders. The problem now pressing 
for solution is that of withdrawing the German armies 
from occupied territory, and reorganizing them behind 
the fortifications of the German frontier. 

The orderly withdrawal of armies, totaling many 
millions of men, and millions of tons of supplies and 
equipment, would be a colossa} task, even in time of 
peace and with no enemy in the field. To execute such 
a withdrawal in the face of an enemy who is superior 
both in numbers and morale, is a task so stupendous 
that it is causing many a resolute jaw to drop, around 
that council table, and many a cruel face to blanch, 

For the glorious fighting men of Belgium, Britain, 
France, Italy, and America, as these baffled strategists 
know too well, are not merely “in touch” with ther 
retreating armies, but have them in a mighty grip, and 
have bitten into them with a hold so deep and gur, 
that, squirm and struggle as they will, the Teuton hosts 
are unable to shake themselves loose. And so these men 
find themselves confronted with the colossal task of 
fighting with one hand a delaying action, on a front 
hundreds of miles in length, and against an enemy 
flushed with unbroken success, while with the other hand 
they endeavor to disassemble and transport to the 
German frontier in a few weeks’ time a vast assemblage 
of heavy and light artillery, huge accumulations of shells, 
powder, and high explosives, and the contents of great 
depots crammed with food, clothing and general military 
supplies. And these swollen accumulations of fow 
years of war have to be moved to the rear over railways 
and roads, that are all too few for the heavy duty thu 
suddenly thrown upon them and that are torn open by 
the bombs and sprayed by the machine-gun fire of # 
overwhelming force of bombing and fighting airplanes 

Gone forever from the Great General Staff is any 
dream of regaining the initiative on foreign soil, or cvel 
on their own. The hypocritical lie with which thisbant 
of organized bandits threw themselves upon @ 
Europe has been transformed by the valor of civilization 
into a frightful truth. For Germany is now, in very 
truth, fighting a defensive war; fighting it with the 
desperate courage of a robber band about which the 
sheriff’s posse is closing in for the final capture. 

There was no moral appreciation of the merey and 
righteousness of peace, nor the faintest touch of sineef 
repentance, in the alacrity with which the Great General 
Staff brought forth from its pigeon hole our 
‘fourteen terms” (kept them for the present emergency); 
and with unctuous lip-service pronounced t 
ready to withdraw from all occupied territory. 

Of course they are ready to withdraw, and the 
measure of their readiness is to be found in the mag 
nitude of the military failure involved in their accept: 
ance of the terms of the President’s note. 
readiness is the exact measure of their self 
military failure, is proved by the fact that never in all the 
history of war has there been a case where am af@y 
of several million men, far advanced into enemy territory, 
possessing unobstructed communications with its base? 
of supply, has suddenly agreed to retire from 
territory and lose all that bitter fighting had gained. 

The political retreat has failed to get the enemy 
back to his frontiers. Will the military retreat 
Hindenburg fare better? 
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Naval and Military 


German Poison Gas in 1908.—Prof. Richard Norton, 
who organized the American Volunteer Motor Ambulance 
Corps, and whose death in Paris has been recently 
announced, disclosed the fact during the Champagne 
pattle in October, 1915, that the German gas apparatus 
captured at that time dated as far back as 1908. Evi- 
dently ,these delectable people were at work on their 
perbarous devices six long years before the war broke out. 

First ‘‘Eagle’’ Boat Tested.—The Secretary of the 
Navy announces that the first of the much-talked-of 
Eagle boats, which Henry Ford was to have turned out 
at such amazing speed, has been tested and that from 
now on the boats will begin to take to the water in 
quantities, ‘or words to that effect. Judging from the 
fact that the lines of these boats were drawn with a 
yisw to a minimum of bending and shaping during the 
construction of the vessels, we confess to amaze- 
ment that the first of the craft has only recently been 
tested, and that quantity production is only now 
possible. 

Guns and Shells for 1918.— During a recent address, 
Winston S. Churchill, Minister of Munitions, told the 
British people that although the output of shells in their 
munitions plants is now 12,000 tons daily, they must 
increase their output for 1919, in order to supply a portion 
of the armament and equipment for the American forces. 
He reminded his hearers that the Americans are sending 
men to Europe far in advance of their original program 
and in advance also of the development of their own 
great munitions program. Great Britain, he stated, had 
undertaken to supply many hundreds of guns of different 
ealibre, including some of the most important types, to 
the American army. 

British Shipping Losses During the War.— During 
his recent visit to this country Sir Eric Geddes, First 
Lord of the British Admiralty, made some important 
announcements on topics which have hitherto been 
closed by the censor. In reviewing the British effort, 
Sir Eric said that this year British casualties on the 
western front had equalled those of all the Allies com- 
bined. The British navy since the beginning of the 
war has lost 230 fighting ships, more than twice the 
losses in war vessels of all the Allies. In addition, she 
has lost 450 auxiliary craft. From the merchant 
marine, said Sir Eric, they had lost 2,400 ships, repre- 
senting a gross tonnage of 7,750,000, which is nearly 
three times the aggregate loss of Great Britain’s Allies. 

Electric Welding and Cargo Capacity.—The 
Electric Welding Committee of the United States Ship- 
ping Board, speaking of the economic saving due to 
electric welding, refers to the fact that in a 5,000-ton 
ship about 450,000 rivets are used, and about 650,000 
in a ship-of 9,500 tons deadweight. The saving on the 
hull-plating and other vital parts in labor, cost, and time 
of construction, due to the substitution of welding for 
riveting, is conservatively placed at 25 per cent. The 
saving of labor on the minor parts of the ship is estimated 
to be from 60 to 70 per cent. There is also a consider- 
able saving in weight, which is estimated to be about 
500 tons on the hull of a 9,500-ton ship. This, of course, 
would mean that the ship could carry 500 tons more 
cargo. 

Keep the Lower Ports and Portholes Closed.—The 
recent sinking of the troopship ‘‘ America” at her dock 
in this city, following at an interval of a few months, the 
sinking of the ‘St. Paul” at her dock, reminds us that 
constant care should be exercised to see that the lower 
ports and portholes are closed while a ship is loading 
and adding to her draft. We do not know whether open 
ports were responsible for either sinking; but they may 
well have been. Except when it is absolutely neces- 
sary, the lowest line of portlights and loading ports 
should be kept closed whether a ship is in harbor or at sea. 
So important is this matter, that the International 
Board which sai in London after the ‘‘Titanic” disaster 
made a special stipulation, that the lowest line of port 
Openings through the shell of a ship should be a mini- 
mum number of feet above the deep loadline. 

Two More Vessels for the Shipping Board.—The 
great Newark Bay shipyard set afloat on October 14th 
two more of the fleet of steel cargo boats which they are 
building for the United States Shipping Board. The 
names of these vessels are the ‘Allies’ and the ‘Con- 
sort.” This yard, the second in size among the new 
plants laid down for the construction of ships for the 
Shipping Board, has 28 building ways, all of which are 
Occupied by steel vessels of 5,500 tons deadweight 
Capacity in various stages of completion. The Sub- 
Marine Boat Corporation has a contract to build 150 
identical ships. The length of the vessels is 343 feet on 
deck, the moulded breadth is 46 feet, and the moulded 
depth of the hull is 28 feet 6 inches. They are driven 


. by @ Westinghouse steam turbine, operating at 3,600 


revolutions per minute, which drives the single screw 
Propeller at 90 revolutions per minute through Westing- 
house reduction gear. The speed of the vessels at sea, 
fully loaded to a draft of about 23 feet, is expected to be 
at least 1014 knots per hour. 


SCIENTIFIC AMERICAN 


Science 


Lectures on Aeronautics.—In accordance with 
arrangements made by the Aeronautical Society of 
Great Britain, members of the staff of the National 
Physical Laboratory have been giving a series of lectures 
on aeronautics at various centers throughout England 
chiefly for the purpose of stimulating interest in this 
subject among persons engaged in aircraft production. 


Investigations of Wheat Substitutes were carried 
on by the U. 8S. Bureau of Chemistry long before the 
present food crisis, and the results of several years’ ex- 
periments were available when the war broke out. The 
Bureau’s laboratory of plant chemistry has investigated 
about 30 substitute flours. Investigations are now in 
progress concerning the keeping qualities of these sub- 
stitutes. 


Wearing Tests of Shoe Leather.—The leather and 
paper laboratory of the U. 8S. Bureau of Chemistry has 
undertaken for the War Department some tests of shoe 
leather, the results of which will be of interest to the 
public at large as well as to the Army. From 1,000 to 
1,500 pairs cf shoes, made with several different kinds of 
sole leather substitutes, and uppers, will be distributed 
to a corresponding number of soldiers, and careful rec- 
ords will be maintained of their service over a period of 
six months. 


Medical and Agricultural Schools in West Africa. 
—The American consul at Dakar, Senegal, reports that 
the French authorities have just established at that place 
a medical school and a school of agriculture, both for the 
education of natives. The immediate occasion of this 
step is the return from the front of thousands of natives, 
wounded or in poor health, who require more adequate 
facilities for medical treatment than are now available, 
and, as to the medical school, the expectation of economic 
expansion following the war. 


Aeronautical Abstracts.—Arrangements have re- 
cently been made in Great Britain for continuing the 
valuable series of abstracts of technical papers relating 
to aeronautics, formerly published in the Technical 
Reports of the Advisory Committee for Aeronautics. 
This work has been taken over by the National Physical 
Laboratory, the Aeronautical Society of Great Britain 
and the Intelligence Department of the War Office. 
This Department will print and circulate the abstracts 
and they will probably also be published in the Aero- 
nautical Journal. 


Red Cross Tuberculosis Unit in Italy.—The 
American Red Cross has just appointed a medical unit 
to conduct a campaign against tuberculosis in Italy. 
The undertaking is similar to the one which the Red 
Cross‘has had on foot for some time in France, and is for 
the benefit of the civilian population, whose health re- 
quirements have necessarily been somewhat neglected, 
owing to the absorption of Italy’s resources in war work. 
The staff of the new unit numbers 60, and includes some 
of the leading tubercular specialists of this country. It 
is directed by Dr. W. C. White, of Pittsburgh. 


Stagger Grass.— Bulletin 710 of the U.S. Department 
of Agriculture describes feeding experiments which prove 
the extremely toxic character of Chrosperma musca- 
texicum, also known as Amianthium muscetozicum, and 
popularly as “stagger grass,” “fly poison,” “crow 
poison,” or “fall poison.”” Although hitherto recognized 
as poisonous and used sometimes as an insecticide, this 
species had not previously been reported as a stock- 
poisoning plant. The experiments indicate that it is 
probably much more poisonous than Zygadenus, which 
causes heavy losses of sheep in the West, and it is be- 
lieved that most animals are susceptible to its effects. 
The plant occurs over a wide extent of the eastern 
United States, from Long Island to Florida, and west 
to Arkansas. It grows from a coated bulb. The 
leaves are narrow and grass-like, those of the stem being 
few and short; the stem is much longer than the leaves, 
and bears a dense raceme of flowers, which turn greenish 
with age. The fruit is red. 


Applied Science in Great Britain.—A description 
in Commerce Reports of the British Scientific Products 
Exhibition, held in London from August 16th to Sept. 
7th, furnishes striking evidence of the progress made by 
British scientific and technical industries in occupying 
fields of production hitherto largely monopolized by 
Germany. The development of the British dye industry 
was illustrated by a large collection of samples of coal 
tar derivatives. The exhibits also included analytical 
laboratory reagents that have satisfactorily replaced 
those furnished by Germany before the war. England 
now produces thymol, aspirin, atropine, salicylic acid, 
and many other important chemical products formerly 
obtained from Germany. Other new and successful 
British products include hard porcelain, magnetos for 
motor-cars and airplanes, optical and chemical glass of 
high quality, paper wearing apparel and containers, etc. 
Among the many surgical and medical appliances 
exhibited were artificial eyes now manufactured on a 
large scale in Birmingham, and said to be far superior 
to those produced on the Continent. 
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Long-Distance Transmission in Germany.—It is 
announced that the work of erecting a transmission line 
between Golpa (Prussian Saxony) arid Berlin has been 
completed. The distance is 132 km. (about 82 miles) 
and the maximum tension 100,000 volts. The conductor 
is of aluminum, and it is stated that it will save the trans- 
port to Berlin of 120,000 to 150,000 tons of pit-coal 
annually. 

Germany’s Six-Thousand-Mile Wireless Voice.— 
The German wireless station at Nauen has been greatly 
improved since the outbreak of the war, according to 
the Frankfurter. Zeitung. Instead of a single trans- 
mission tower 300 feet high, it now has ten towers 
ranging in height from 890 feet to 360 feet, while the 
distance through which the messages can be transmitted. 
has been extended to 6,200 miles, The German paper is 
quoted as saying that the Nauen station’s services have 
proved invaluable for instructing cruisers and U-boats 
and that both the ‘‘Goeben” and “Breslau” received 
through Nauen instructions to steam into the Bosphorus. 


Researches on Weston Cells.—A publication issued 
by the Electrotechnical Laboratory of the Department 
of Communications, Tokyo, contains a report by Mr. J. 
Obata on Weston standard cells exchanged with the 
Bureau of Standards and the National Physical Labora- 
tory (in whose recent annual report a reference to the 
matter was also made). Since the initiation of the work 
of the laboratory in Japan, about seven years ago, more 
than 200 Weston cells have been set up and tested, and 
certain selected cells, used as standards of reference, 
show very slight variations indeed. The method of 
preparation of the cells is described and the results of 
several series of comparative tests summarized. It is 
concluded that the standard of E. M. F. in use in Japan 
agrees very closely, probably within one part in 100,000, 
with those of the American and British national labora- 
tories. 

A New Japanese Long-Distance Station.—The in- 
stallation of a new high-power wireless system between 
Japan and the United States is actively engaging the 
Japanese department of communications. Officials an- 
nounce that the project is a result in part of the very great 
congestion and delay in cable transmission which prevents 
the desired freedom of communication between Japan 
and the United States. The Japanese high power 
station, continues Wireless Age, communicated direct 
with the Marconi station in Hawaii. The proposed 
station will work with a station on the Pacific coast, the 
site of which probably will be near San Francisco, a 
distance of 4,600 miles. This will be one of the longest 
direct wireless services in the world. The estimated 
cost of a new wireless system is about $400,000. While 
another cable linking the two hemispheres ie desired, a 
line from Japan to Guam alone would cost $3,000,000. 
It is expected that details of the new wireless project 
will be announced shortly. 


Micanite Insulation for Commutaters.—The 
insulation of commutators has been given study since 
these became an integral part of electrical machinery. 
Soon after difficulties developed with the makeshift 
insulation used at first, reliance was placed on mica, but 
various experiences were met with due to difficulties in 
selecting the proper grade of mica and of handling it 
effectively so as to form proper insulation between com- 
mutator bars. About 1892 micanite waz placed on the 
market to overcome the difficulties formerly met with in 
handling natural mica. Micanite is carefully selected 
amber mica which is subdivided so that it constitutes 
films of minute thickness which are then reassembled 
into a consistent whole. These thin films are fastened 
together by insulating cement by the application of heat 
and pressure. The micanite plates are large sized sheets 
of relaminated, super-imposed layers of thin split mica 
sheets, the average area of which is at least three square 
inches, concludes Electrical Review. 

An Illuminated Fuse Tester.—Unless some form 
of fuse tester is available, it is at present common practice 
to replace with new fuses all the fuses of a cut-out box 
in which one fuse has blown, waiting for a further oppor- 
tunity to make a test to detect the blown fuse or fuses, 
and to replace in stock the fuses which have not operated, 
Not only does this method consume unnecessary time, 
but it requires a stock of fuses fully double that which 
should answer the purpose where tests for operative fuses 
are made at the cut-out boxes. It has remained for 
Mr. R. 8. Blake of Chicago, IIl., to introduce an applianve 
which does away with wasted time and wasted money in 
discovering a blown fuse. Essentially, his applianve 
consists of a fuse tester and a pocket flashlight. The 
tester is held in one hand, the light flashed on, and the 
necessary contacts are made by means of the two contact 
points—one a stiff, heavy, rubber-insulated wire, and 
the other a rubber-insulated, flexible wire. The result 
of the test is immediately apparent by the lights, which 
either flash on or remain dark. The two test lamps, 
which can be changed for any voltage, are arranged in 
series. This device, it is evident, can be employed in the 
darkest corners, where panel boxes are generally located. 
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Arrangement of the measured 
copper anode ' 


Metering can element with contact arm, 
ready for container 


Complete metering can, showing method of inserting 
in a supply circuit 


Standard meter and new metering 
can installed 


Features of the recently developed metering can which may soon take the place of the conventional watt-meter for small current consumers 


Selling Electric Service By the Can 

T may be that in the near future electric service will 

no longer be measured by the conventional meter, 
and that meter readers and monthly bills and extensive 
bookkeeping systems will have become only reminis- 
cences of past days of inefficiency. For there is in 
existence today a device, known as a metering can, 
which places the business of selling electric current on 
the same basis as the retail store; it makes possible the 
selling of specified amounts of electric 


is automatically cut off by the dissolution of the anode. 

The construction of the cell in cross-section appears in 
the second drawing, for which we are indebted to The 
Electrician. It will be noted that as soon as the main 
circuit is broken by the complete dissolution of the 
anode the main or load current crosses the gap through 
the solution which now forms the only connection 
between the ends of the copper leads, which formerly 
made contact with the anode. The upper or positive 


opens the circuit at a point above the level of the soly. 
tion. 

This cycle of operations has a characteristic effect on 
the consumer’s lamps or other current-consuming equip. 
ment. At the moment when the metallic circuit jg 
broken the current is shut off completely for a fraction of 
a minute, extinguishing the lights. Then, as current 
begins to flow through the solution, the lamps will light 
up with a flickering, uncertain light, which varies in 
brilliancy according to the total wattage 





service in cans, which are purchased and q R 

paid for in advance by the consumer, as + - \ £ 

required. These cans guarantee a cer- . + 

tain amount of electricity over any 

period, give warning when the quota = 

has been exhausted, and then auto- = > - = 

matically discontinue the service. = me 
The electrolytic metering can has c = 

been developed by Mr. E. O. Schweitzer _— 

of Chicago, Ill., to take the place of the 3 

direct-current recording meter for small R’ 

consumers, with the main object of c 

eliminating the expense of reading the R 

meter and calculating the bill at | 

monthly intervals This automatic 

electrolytic meter is regarded as distinct ly 

from any other electrolytic meter so far R 2 By 

proposed. There are no deposits to be } ¢ on .__a 

weighed, no delicate balances to be } a = 

maintained, and no moving mechanical L a : \ray 

parts to be adjusted. The electrolytic L__\/_ | i 





action upon which its operation is based 













































































of the lamps in service. This continues 
until the permanent cut-out occurs, and 
the service is completely interrupted. 

In the photographic illustrations 
are depicted the parts of the metering 
can, the method of inserting the can in 
Uy the service lines, and a standard meter 
LL and a metering can installed to show 
the difference in size. The metering 
can is so constructed and enclosed ina 
brass case that it cannot be tampered 
with, nor be deranged by accident. 
It is provided with a contact arm which 
is inserted in the keyhole aperture of a 
contact box, given a slight twist to 
engage with the spring clips of the supply 
lines, and left until the specified amount 
of current has been consumed and the 
cell is exhausted. 

The metering can is not limited to 
direct current. An almost identical 
arrangement in dimensions and circuits 








is far more sensitive and accurate than 
that of meters hitherto employed, 
because of the design of the electrolytic 


lating resistance units are so designed as 
to minimize the effect of resistance 
variations in the electrolytic cell. 

The device is designed automatically 
to open the circuit and terminate the 
supply of electric service ‘to the consumer as soon as he 
has completely used a specified amount of current for 
which he has paid. The measurement of current de- 
pends upon the electrolytic action of a small shunt cur- 
rent acting on the anode, a small copper cylinder of known 
weight, which is gradually consumed by this action 
during such time as current is being used, but is un- 
affected during the time when no current is being used. 
The ratio between the shunt current and 


negative electrode 


consumer's service. 
resistance of 0.3 
Shunt resistance of 280 ohms resistance. 


Diagram of connections and cross section of metering can 


A.—Copper Anode, C.——Walls of A.—Copper anode, C.—Copper cylinder. S.—Copper sulphate solu- 
the cell which serves as cathode or tion. 7T7.—Protecting tubes of hard rubber. LL. 
in shunt cir- forming part of main circuit, and making connections with the 
elements, and partly because the regu- cuit. L.—Variable load of the anode. WW.—Rubber washers. P.—Solid copper cylinder forming 


may be employed for alternating cur- 
rent work. When the metering can i 


-Copper leads P : 
so employed the container electrode is 


made of graphite impregnated with 
R.—Series part of main circuit, and connected to copper lead at its upper ter- paraffine and the measured electrode 
ohm. R’,— minal by means of special solder which melts at 60 deg. R.—Series is constructed of copper in a manner 


R’—Shunt resistance 


end is rapidly eaten away and the copper is deposited 
on the lower end. At the same time there is a con- 
siderable voltage drop between the ends, since the resist- 
ance of the solution is relatively high, and a rapid 
generation of heat takes place. As soon as the tem- 
perature becomes sufficiently high the 60-degree solder 
melts, releasing the copper cylinder P, which, no longer 
supported by the anode below, drops, and completely 


similar to that of the direct current 

meter. The electrolyte in both cases 

is a saturated solution of copper sulfate. 
In the alternating current cell it has been found de 
sirable to omit the resistance in series with the meas 
ured electrode. 


To Keep the Automobile Engine from Stalling 


HE internal combustion engine is in many respects 

an advance; but in one it is just like every other 
engine. It does not create power out of nothing; it 
has a definite capacity. If we load it 





the weight of the copper anode is such that —— 
the latter is completely consumed when 
the specified amount of current has been 
used. The final disappearance of the anode 
opens the main circuit, and terminates 
thé service. 

By referring to the first sketch or wiring 
diagram, the electrical operation of the 
device can be readily understood. The 
polarity of the terminals is indicated. 
The shunt current flows from the anode as 
indicated by the arrow through the copper 
sulfate solution to the walls of the cell C, 
which also acta as the containing vessel for 
the solution. The weight of copper dis- 
solved from the anode by electrolytic 
action is directly proportional to the value 
of the shunt current, depending upon a 
definitely knewn relationship. The total 
resistance of the shunt circuit. is about 
300 ohms, the sum of 280 ohms constant 
resistance at R’ and about 20 ohms resist- 
ance in the solution and at points in con- 
tact between solution and _ electrodes 
(anode and cell walls). Since the resist- 
ance at R is 0.3 ohm the shunt current 
will always be one-thousandth part of 
whatever current may be flowing through 
the main circuit, subject to certain varia- 
tions. The weight of copper dissolved 
from the anode thus bears a definite rela- i 
tionship to the ampere-hours which may : 
be used by the consumer before his service 
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beyond that capacity, it will sputter in pro- 
test and stop—as the automobilist knows 
all too well. 

A stalled engine is not so serious a8 & 
broken axle or a brake that fails; but itis 
enough of a nuisance to make its elimination 
welcome. Now if stalling is caused by 
overloading, the logical remedy would 
seem to be a device for automatically 
relieving the engine of its load before 
stoppage has become complete, allowing 
the engine to run idle until it has regained 
its breath. This might stop the car, @ 
be sure; but if the engine stalls, the car 
stops anyhow, and the proposed remedy a 
least keeps the engine running. We 
lustrate the way in which an ingenious 
inventor, E. F. Murdock of New Yor 
has worked the thing out. 

The electric circuit by means of whieh 
the manipulation is effected is a rathe? 
complicated one. Starting from the bat 
tery, it runs to and through the crank-case 
From here the current flows across 
bearing surface between case and 
and via the crankshaft, and flywheel @ 
the contact A. The latter is i 
from B, and B from the flywheel itself, 
by the V-shaped piece between A and B, 
which is shown open. Picturing this # 
closed, it will be realized that the flow ps 








The regulator that disengages the clutch when the engine is about to stall, 


* through B and to the ring mounted on 
(Continued on page 344) 
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Any race but the Germans would have let alone the fisherman—the poor 
man of the sea. So the French have to convoy their fishing fleets. 


View taken from convoying craft 


The “Aviso,” a powerful, ocean-going, cruiser type, designed by the 
French specially for anti-U-boat operations. 


These craft have 


high freeboard, great speed and heavy armament 


Anti-U-Boat Operations of the French Navy 


How the Sinister Piracy of the Hun Was Met and Mastered 


HE submarine, since the outbreak of hostilities, has 

been a conspicuous weapon in the hands of the 
German naval commanders. Its importance as a 
decisive arm in modern naval warfare had been appreci- 
ated, however, many years before the present conflict, 
by certain French experts who, realizing that France 
could never hope to meet Germany on equal terms upon 
the sea, sought to counterbalance this inferiority by 
providing her navy with flotillas of submersibles in suffi- 
cient numbers to keep the hostile fleets from venturing 
too near to the strategic ‘‘ Pas de Calais.”’ But the great 
surprise of the first few months of the war was that the 
roles of the two navies were reversed, and that it was the 
French who, contrary to expectations, found themselves 
placed on the defensive and obliged to parry the undersea 
thrusts of their bitterest foe. 

Just how stupendous was the task that confronted the 
French Ministry of Marine in 1914, is revealed by the 
fact that no less than 2,500 guns and gun-mounts and 
10,000 sailors have been required to arm defensively the 
seagoing vessels of the French merchant marine, not to 
speak of the armament required for the various types of 
patrol boats and chasers that, from time to time, have 
been placed in service. 

On the outbreak of hostilities the French navy was 
concentrated in the Mediterranean Sea, where its specific 
duty was to contain the Austrian naval forces. This 
seemed a simple task for the French armada, which 
comprised 22 battleships, 19 armored cruisers, 12 light 
cruisers, 84 destroyers, 135 torpedo boats, and 78 sub- 
marines. But the presence of the German cruisers, 
“Goeben”’ and ‘Breslau’’ in the Dardanelles, and the 
unexpected appearance of commerce-raiding U-boats in 
the Adriatic, Mediterranean, and Aegean seas, not to 
mention their sudden incursions into the Bay of Biscay, 
Straits of Gibraltar, and visits off the coasts of Morocco, 
Senegal and Syria, soon brought calls for immediate 
relief and assistance from all parts of the coastline. 

Unfortunately the French navy, at that moment, had 
neither the material nor the personnel to meet the 
emergency. The events on land, during the first six 
weeks of the war, had so completely subordinated the 
Operations at sea that everything was sacrificed, every- 
thing had to be sacrificed, to snatch victory out of defeat. 
Tn the emergency, the navy was called upon to strip of 
guns not only its harbor defences, but also its ships; while 
60,000 officers and seamen were transferred to the army 


to help stem the German invasion, and several of the 
navy yards were fitted out as temporary arsenals for the 
manufacture of munitions for the artillery at the front. 
The Ministry of Marine, in consequence, found itself 
compelled to fight an uphill battle against the greatest 
possible odds, in order to reach the point where it could 

















French submarine in the awash condition. U-boats 
are being successfully fought with submarines 


undertake any offensive tactics against the German under- 
sea pirates. 

The types of vessels employed in the anti-submarine 
operations were those which were immediately available 
—tugs, trawlers, yachts, small motor boats—and were 
necessarily merely makeshifts intended for defensive 
operations only until better craft could be built on the 


already crowded ship-ways. But the fishermen of 
Britanny and Normandy were not slow to show what 
their little trawlers could do, even if they were inferior in 
speed and armament to the already formidable antagon- 
ists. A little later the appearance of a number of mine- 
laying submarines caused the French naval commanders 
to welcome the codperation of another special class of 
converted vessel, the mine-sweeper, which, likewise 
manned by fishermen, has played a most important rdle 
in the present naval conflict. 

The codperation of aircraft in anti-submarine oper- 
ations also dates from the early weeks of the war; al- 
though it cannot be said that the assistance of the French 
Naval Air Service was really welcomed or appreciated by 
the critical merchant skippers, or even by some of the 
patrol boat commanders, until they had proved their 
efficiency in the summer campaign of 1915. Since then 
the heavier-than-air seaplanes have been reinforced by a 
large number of dirigible squadrons and countless obser- 
vation balloon centers, which maintain a continuous 
aerial patrol over the entire coastline and assist the 
surface craft in keeping the German submarines from 
executing their barbarous attacks with impunity, 

“The fundamental conception of this anti-submarine 
campaign,’ wrote a French naval officer recently, “and 
one which failed to foresee the possibilities of submarines 
with increased cruising radius and more powerful arma- 
ments, was apparently based upon the conviction that, 
if enough patrols, both aerial and surface, could be 
maintained near the coast, so that no submarine could 
come to the surface within sight of land without running 
the risk of being immediately shelled or bombed, the U- 
boat campaign would be brought to a speedy close. 
Such an argument would have been admissible if the 
submarine zone had been limited to restricted areas like 
the ‘Pas de Calais’; but it was not applicable to a cam- 
paign conducted in the English Channel and much less 
to one extended to the North Sea and the Atlantic Ocean. 
In November, 1917, the American steamer ‘Rochester’ 
was torpedoed 340 miles west of the Irish coast, while 
only recently another steamship was sunk,600 miles from 
land! Mere defensive tactics and inshore patrols alone 
could never achieve satisfactory or permanent results.” 

The first reply to this criticism was the institution of 
the convoy system, which was first put into effect during 
the fall of 1917. From that moment, the number of 

(Continued on page 344) 
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4 Dowty: aps by courtesy of French Navy 
An American-built 110-foot submarine chaser manned 





by a French crew 
Anti-U-Boat operations of the French navy 


French mine-sweeper, These craft saved the day when the U-boats began to be used as mine-layers 
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Strategic Moves of the War, October 16th, 1918 , 


HE events of this great world’s war follow one 

another so closely it is almost impossible to compre- 
hend them or to put them into suitable language for an 
historical review. Apparently the most momentous 
occurrences are now taking place and, in a short time, 
the war aspect may have so cleared that the layman 
ean reasonably grasp the varied happenings and their 
mutual effects one upon another. Since the last review 
the Allied armies have continued their advance from 
the North Sea to Verdun and every move has led to some 
decided success on the long battle line from Nieuport 
to Pont-A-Mousson by which the Allies are constantly 
driving back the Germans and opening their roads to 
the Rhine and perhaps to Berlin. 

The Belgians and the British Second Army are ad- 
vaneing behind the German lines on the Belgian coast 
and are pushing a wedge into the German front in 
Belgium that will cause, probably before these notes are 
published, the abandonment of Lille on the south and 
of Ostend, Zeebrugge, and all the north seacoast back 
as far as Antwerp on the north. This would mean the 
withdrawal of the Germans behind the Scheldt all the 
way from Ghent to Valenciennes. Already Roulers, a 
strong German base of operations, is reported as captured 
with many prisoners, guns and military stores; and the 
Allied troops are within a few miles of Courtrai, the chief 
railway center between Ypres and Ghent. If the ad- 
vance in this region can be continued the Germans will 
be forced to evacuate the most important parts of the 
Belgian coast and the forces in the salient around Lille 
must retreat or be captured. 

In France proper what has happened in Belgium is 
also occurring, though on a far more gigantic scale. 
Cambrai and St. Quentin have fallen; Rheims like Ypres 
and Verdun are far behind the advancing Allied front and 
little, if anything, is left of the Hindenburg 
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of their errors. But political conditions at home have 
had an effect on the morale of their troops, which con- 
ditions in turn have caused many of their plans to 
miscarry; this has been especially true of the policy of 
defensive warfare that has been carried on by them on 
the western front, apparently with the expectation of 
gaining compensation for their war losses there by 
successes in the East. But the latter view has proved 
a failure, like the efforts for an armistice preliminary to 
peace; the German army must retire while resisting an 
enemy of superior strength and equipment; it would 
therefore seem that a retreat under such conditions is 
fraught with grave danger of a military disaster. The 
Allied commanders are pushing the foe and, as a con- 
sequence, the German lines are undoubtedly breaking 
all the way from Lille to La Fére on the Oise and through 
the Champagne. It is only a question of days when the 
entire German line will be behind the Scheldt and the 
Meuse up to Verdun with grave doubt whether even those 
positions can be held for any length of time. Such a 
retreat as that behind the Scheldt would free whatever 
may be left of the great French industrial centers of Lille, 
Roubaix, Tourcoing, Courtrai and Tournai, as well as 
Bruges and the Belgian coast. At the present writing 
the French troops have cut the railroad from Laon to 
Guise some miles north of Laon. They are advancing 
rapidly upon Guise and Rethel, which must be soon 
abandoned by the Germans; the latter in this section and 
in the Champagne are withdrawing in confusion and are 
heading rapidly for the Belgian frontier and the line of 
the Meuse. If the line of the Scheldt can be forced 


by the Allies or turned, as seems probable, then the next 
main German defensive, before that of the Rhine, will 
be the Meuse from the borders of Holland through Liége, 
Namur, Méziéres, Sédan and Stenay. 


October 26, 


was no remedy; so long as the Germans held the St, 
Miehiel salient, the French armies to the south 

not advance into Lorraine with an enemy on the left 
flank. Similarly no advance could be made on the 
toward the iron mines of Briey, without a similar danger 
to the right flanks. 

It is unnecessary to dwell upon the capture of the 
salient save to say that it was carried out with exception} 
skill, as shown by the staff work, and in the in 
short time of two days. As to the bearing of the fall of 
the salient upon the present moves, consideration myst 
be given to the German supply lines. On the west the 
main lines from Germany converge at Liége, whence 
other lines lead to Lille, Valenciennes, Hirson, Mézidnes 
and Sédan. On the north of Verdun the lines come from 
Coblenz on the Rhine through Luxemburg to the junetiog 
at Longuyon whence branch lines go to Méziéres, 
Montmédy on the northwest and to Briey and Conflans 
on the southeast. The Metz and Lorraine fronts are 
largely supplied from Maing on the Rhine through 
Thionville (Diedenhofen). As already mentioned in thig 
review, there is along the entire German front and 
parallel to it, a main railroad line beginning at Lille, ang 
running through Valenciennes, Hirson, Méziéres, Sédan, 
Montmédy and Longuyon, supplying the front by 
branch lines. The lines of supply from Liége to Méziares 
are separated from these through Luxemburg and Mets 
by the Ardennes mountains; these form a rugged and, 
for military operations an almost impassable obstacle, 
So long as the German lines were well forward in Franee, 
these mountains offered little difficulty to continuoys 
supply to the fronts, but now with American troops 
almost at Stenay on the Meuse and only a short distance 
from Montmédy, and French troops at Vouzieres and 
Rethel and evidently moving on Sédan and Méziéres 

the Germans are in great danger. Once 





lines that were reputed so formidable and 
have been found so easy when properly 
approached in sufficient strength. The 
Lille and Laon salients are being con- 
tinuously enveloped, Laon has been cap- 
tured, and the British and American troops 
are nearing Valenciennes and the strategic 
railway at that point. 

There seems every indication that the 
Allies will reach some point on the Belgian 
frontier near that town before the Germans 
can get out of the salients at Lille and above 
Laon to establish a new line of defence near 
the border. The strategic railway referred 
to is that running from Lille through Valen- 
ciennes to Hirson, Méziéres on the Meuse, 
Sédan, Montmédy and Metz, and has been 
the main supply line of the German front 
from Lille to Méziéres and Longuyon. 
The British and Americans are only a few 








A, 
tate, 


COM ; 
CR Oy 


ad 
an ‘ 
ee 





miles from the railway, and, if the latter 
be cut, the German armies will be broken 
in two behind Valenciennes and the Scheldt 
River. Such a success for the Allies would 
force the evacuation of Lille; in fact, as 
this is Written on October 16th, the occu- 
pation of that town, together with Douai, 
is probably a question of only a few hours. 

The loss of Laon is serious. Troops from 
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any of these cities on the main supply line 
parallel to the front is taken, the Allies will 
have split the German armies in two; they 
can then be attacked in succession and 
driven back to the German borders. The 
safety with which the Allied troops have 
been able to move forward to the Argonne 
and down the Meuse River has been due to 
the straightening of the St. Mihiel salient, 
thus getting room for maneuver, avoiding 
the danger of any flank attack or one from 
the rear and providing for continuous and 
uninterrupted supply. It is but another 
illustration of the remarkable strategic 
ability and foresight of Marshal Foch. 
On October Ist the British forces oc 
cupied Damascus, the capital of Syria, 
taking at the same time several thousand 
Turks as prisoners. The city was the 
Turkish base both in Syria and Palestine 
and its fall means without a doubt an end 
to all Turkish resistance in the two coun- 
tries. It is one of the oldest cities in the 
world and is the junction point of the 
railroads leading to Aleppo 180 miles 
northeast, and to the port of Beirut on 
the Mediterranean Sea. Aleppo is the 
most important Turkish base in this part 
of Asia Minor and is the center of the two 








Lille can get away with possibly no great 
loss of men and material, since there are 
railroads running back into Belgium 
through Tournai and Courtrai; but the troops from Laon 
and around the St. Gobain massif have no such facilities 
and are likely to be captured or totally defeated. British, 
French, and American troops are on their flank along 
the Oise and are within a few miles of Guise where the 
Oise bends from a westerly course and runs off to the 
south; they are also only ten miles from the railroad 
running from Laon to Hirson near the Belgium border. 
There is a railroad from Laon to Méziéres—a route much 
longer and offering more chances for a retreating army 
to be cut off. The French and the Italians are gradually 
getting possession of the Chemin-des-Dames and thus 
the mouth of the Laon salient is being steadily closed. 
The position of all the Germans in the pocket is both 
dangerous and desperate and may terminate in a whole- 
sale surrender. The German lines from Lille to Verdun 
are breaking and it may not be long before the world will 
hear of one of the greatest military disasters ever known. 
The French in the Champagne have occupied Vouziers 
and are now moving rapidly toward Attigny and Rethel; 
the Americans on the east are closing in on Dun-sur- 
Meuse and pushing on north toward Stenay, en route 
to Méziéres. 

A situation has developed through the masterly 
strategy of the Allied commander that is leading to a 
widespread German retreat from the North Sea to 
Verdun and will change the whole front as far as the 
Vosges mountains. The Germans are a long distance 
from the Rhine on the western front and must experience 
heavy losses before they can establish what is left of their 
armies in defensive positions on the west bank of that 
river. But it has no doubt been evident to the Allied 


generals for some time that the Germans would be unable 
to hold the Belgian coast or even to maintain themselves 
west of the line from Ghent to and along the Meuse 
River; for that reason, the blows against them have been 
continuous at various points. They have probably held 
on too long at many places and will soon reap the fruits 


By Courtesy ot Land and Water. 


The St. Mihiel advance in its larger bearings 


A study of the present position of the Allied troops in 
the Champagne and along the Meuse north of Verdun 
and the Argonne Forest shows the relation to them of the 
reduction of the St. Mihiel salient by the American 
troops in September, and the remarkable strategic 
foresight that could discern the advantages to be 
gained by a success at this particular point of the 
extended lines of the western front. A most interest- 
ing description of the capture of the salient and 
its bearing upon following moves by the Allied com- 
mander is given by Hilaire Belloc in Land and Water 
of September 19th. While most inclusive in its sum- 
maries of the military situations and moves, it is but 
proper to say that not all the strategic features of the 
American undertaking have been, it is thought, suffi- 
ciently strongly dealt with by the/writer. To do more 
than touch upon the master points brought out in the 
article would go beyond the limits of this review. 

The St. Mihiel salient had resulted from one of the 
moves by the Crown Prince, in 1914, to isolate Verdun 
from the south. It had played a prominent part in the 
struggles around Verdun up to the time of the German 
failure in 1916. After that, it had become valueless as an 
asset to the Germans, but was held more as a part of 
conquered territory than on account of any military 
value. But during its occupancy by the Germans, it 
had answered its purpose. 

By a glance at the map it will be noted that the main 
railroad supply lines for the Allies begin at the Channel 
ports of Calais and Boulogne, passing through Amiens 
to Paris, thence via Chateau Thierry, Chalons, Vitry, 
Bar-le-Duc, and Commercy to Toul and Nancy. They 
supply practically all the Allied lines and reach Verdun 
by a branch line from Commercy that was cut by the 
St. Mihiel salient, and by another line from Chalons that 
was under the fire of German guns. As a consequence, 
when Verdun was attacked in 1916, supplies had to be 
brought up by motor truck from Bar-le-duc. But there 


railroads leading to Palestine and Meso 
potamia; it will no doubt be the objective 
of the British commander’s next move. 
The capture of Damascus itself, shows an advance 
of 130 miles in the ten days that elapsed after 
his victorious attacks on the Turks north of Jerusalem; 
as the case stands, the British have now a clear road 
from Damascus to Aleppo, especially as a French and 
British fleet recently captured Beirut and opened the 
railroad from that town to Damascus. The British 
troops were last reported about forty miles north of 
Damascus and are evidently hurrying forward to Aleppo 
to take advantage of the present demoralized condition 
of the Turkish armies. This makes the situation of the 
Turks in Mesopotamia most precarious for it will 
necessary for them to withdraw from Mosul and the 
Tigris to Aleppo before the British reach that city; 
otherwise their only line of railroad or of good road com 
munications with Anatolia and Constantinople will be eat. 
Therefore, in a short time, there will be rapid changes 
in these theaters of the war; as the hot season is drawing 
to a close, the British army that took Bagdad will move 
north and west along both the Tigris and the Euphrates 
Rivers to a junction with the Palestine army 
Aleppo. The Turks will be forced to retire 
Aleppo and can scarcely offer any serious resistance 
they are at or beyond Adana, north of the Gulf of Alex 
andretta. This will mean the loss to the Turks of 
Mesopotamia, Palestine, Syria and Arabia and will 
their domination in these parts of the eastern 
Even the holy cities of Mecca and Medina are lost 3 
they have passed under the rule of the Arab King of 
Hedjaz who has been recognized by the Allied power 
The Armenian problem will also be solved since an army 
can be sent north from Mosul to Diarbekir and even @ 
Erzerum establishing recognized authority over 
much harassed and for many years most uml 
country. So will end Turkish rule in western Asi@ and 
the driving ‘back into his native land of Anatolia of 
Osmanli, who has made such a failure of government in$ — 
(Continued on page 344) 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 
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The Road Mirage 


To the Editor of the ScrenTiIFIC AMERICAN: 

On July 24th, while traveling in an easterly direction 
between Canton and Alliance, Ohio, I noticed a car about 
half a mile ahead apparently perfectly reflected in the 
roadbed, as if the latter was flooded with water. It was 
about the hottest hour of the afternoon, the sun was back 
of us and the road in front was straight almost to the 
horizon and an exceptionally fine cemented brick surface. 
When I came up to the “given point”’ I found the road 
perfectly dry and the car ahead again showing a reflec- 
tion in a perfectly mirror-like surface about the level of 
the bottom of the spare tire. I called the attention of 
the rest of the party to the reflection, they seeing it 
yery plainly, then and several times later when similar 
stretches of roadway offered, but each time only above 
the heated brick surface. 

I have traveled the roads in this section since the high 
wheel days of 1885 but have never been favored with any 
such phenomena. Can you give me the answer? 


New Castle, Pa. C. P. Du SHane. 


The Editor wrote Mr. Du Shane, stating that in his 
opinion the reflection described was a sort of mirage pro- 
duced by the heated air in immediate contact with the hot 
surface of the road. He ventured the surmise that probably 
the day was dry and quiet, with little or no wind, causing the 
air to become very hot over the road-bed; and pointed out 
that under these conditions a total reflection might take place 
similar to that in the mirage of the desert. This con- 
jecture seems to be well borne out by the fol- 


SCIENTIFIC AMERICAN 


ventors, where one of the inventors is an enemy within 
the provisions of the ‘‘Trading with the Enemy Act.” 
Assignees of an undivided part or share of an invention, 
or right to carry on a process or operate under a trade- 
mark, copyright, print, label, or design within and 
throughout a specified portion of the United States, when 
such patent or process is enemy owned. Mortgagees 
and licensees of enemy owned patents, trade-marks, 
copyrights, prints, labels, or licenses. The above 
includes guardians, executors, and administrators. 

It is to be emphasized that enemy status is largely 
a matter of residence. Even American citizens living 
in enemy territory come under the provisions of the 
Act, as do American wives of enemies. In addition, 
neutrals doing business with the enemy or engaged in 
enemy propaganda are subject to property seizure. 

Any information regarding the enemy interests in any 
patents, trade-marks, copyrights, prints, labels, or 
designs, should be forwarded immediately to Francis P. 
Garvan, Director of the Bureau of Investigation, Alien 
Property Custodian’s Office, Washington, D. C., even 
if the information is only gossip or rumor. Oftentimes 
a clue to important enemy interests is obtained in this 
way. I feel sure that I can count upon your codépera- 
tion in the work of uncovering money and property of 
enemy character. The money thus‘obtained is invested 
in Liberty Bonds, and is made to fight for our country, 
instead of against it. A. Mrrcne.. Patmer, 

Alien Property Custodian. 

Washington, D. C. 


Volcanoes and Glaciers 


To the Editor of the Screntiric AMERICAN: 

Some time ago, I think in 1882 or 1883, the volcano 
of Krakatoa in Oceanica erupted. The whole top of the 
mountain was blown off. This eruption was followed 
by abnormally cool seasons and the sunsets took on a 
peculiar magenta tint, due, it was claimed, to the amount 
of volcanic material thrown into the atmosphere. These 
conditions were not local but world-wide. 

A few years ago the volcano of Katmai in Alaska 
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objection to the use of the kerosene lamp in any form. 

Usually the flame is extinguished with a puff of the 
breath, and the oily smoke rises through the chimney, 
soiling and discoloring it. If, however, instead of a short 
breath or puff, a long one is used the smoke is all forced 
out at the chimney base, a matter of at most but a second 
or two. And, this means a saving of time in cleaning 
and of fragile chimneys as well. 


Winslow, Me. 


G. 8. Pains. 


A Fifteenth Clause 


To the Editor of the Screntiric AMERICAN: 


Why would it not be wise for the President to add a 
15th clause to his peace ideas, viz.; that all obligations 
incurred by the central powers since July, 1914, should 
be repudiated? Then when it came to indemnities for 
France, Belgium, Serbia, etc., the credit would be good 
so a bond of the central powers would be worth some- 
thing. It might not help their “Slavery Loans” when 
they launch them, but it might hasten the end of the 
war and be only just. 

Such repudiation might pinch some of our pro-Hun 
American citizens, but the nation could stand it. 

Why does not that suggestion square with the “jus- 
tice” that we talk so much? Every one who has ever 
bought a bond of the central powers knew he was helping 
injustice. 

E. F. Jounson 
Portland, Ore. 


Why Foreign Trade? 
To the Editor of the Screntirr1ic AMBRICAN: 


I have read with much interest the foreign trade page 
which you have inaugurated, and would like to comment 
upon American trade, and foreign trade in general. 

About nine years ago, while residing in South Africa, 
I bought some American implements; but after using 
them, I concluded that it would be better policy to pay 
more for more reliable goods from England or Germany. 
Spare parts for the American machines 
were a particular nuisance, costing too 





lowing further statement from the corres- 
pondent. 
To the Editor of the SctentiF1c AMERICAN: 

Since receiving your reply to my inquiry, 
I have been out mirage hunting with some 
friends and have been successful in bag- 
ging some beauties as well as establishing 
a list of requirements and some conclu- 
sions. 

The requirements are a very hot, dry, 
clear day, and a smooth hard road (brick 
gave the best reflections), leading from the 
sun. The best time to make the observa- 
tion is the hottest part of the afternoon. 
An auto travelling away from you fur- 
nishes the best reflection but a person 
crossing the road stands on his (or her) 
head very dutifully if you have your line of 
sight at the proper level. 

In Fig. 3 I have shown ‘the best con- 
dition for seeing the mirage, the observer 
riding along a level stretch with his eyes 
just above the level of the level piece ahead. 
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much and leading to great delay and loss 
of working time while. waiting for them. 
As an admiring outsider, } think your 
manufacturers excel in packing usd “on- 
tainers generally—althouga | know tha! 
they have been criticized on this very point. 
I am quite clear that the spare parts situ- 
uation constitutes a great weakness in your 
foreign trade program, and one of the 
rocks on which it will split, if split it does. 
Exporters should remember that distant 
buyers will want spare parts quite as badly 
and quite as quickly as the man around 
the corner, and should provide means 
whereby foreign purchasers can obtain 
replacements reasonably and quickly. 

It seems to me, however, that foreign 
trade is not one of the chief aims of exist- 
ence; and I hope that America will be 
spared experiencing consequences similar to 
those which the English had to suffer as a 
result of the “ Manchester School’s” policy 
of exploiting their less wealthy country- 











At the distance of a mile you will see al- 
most the entire car reflected in a mirror- 
like surface about the bottom of the spare 
tire. Your first impression is that the 
machine is in water up to that point, but when you 
come to the given point you find the water has eva- 
porated. The best point of observation I have found 
is the stretch between Canton and Alliance, but any 
similar road should give equally clear reflections. The 
shoriest distance at which a reflection was seen was 
about two squares at the west end of the viaduct at 
Ellwood City, Pa. At this point the mirage was per- 
fectly distinct, but on account of the shortness of the 
“mirror” not more than a foot of the height of the 
teflected object showed. 

In Figs. 1 and 2 I have tried to show you why this 
phenomenon has not been noticed. The only times at 
which your line of sight is level with the road ahead is 
when you are passing through that level—extended—at 
Some speed. Unless we have the set-up of Fig. 3, with 
precisely the right difference in height between the two 
Tequirements of the road, the point of observation is less 
than an inch in diameter, so that the time for observation 
is probably one hundredth of a second. Of course, the 
present condition of the atmosphere may be abnormal, 
but I feel sure that any one who has the patience to find 
~ first mirage will follow up the matter as we have 

one. 


New Castle, Pa. C. P. Du SHane. 


Alien Property 
To the Editor of the Screnriric AMERICAN? 
I will greatly appreciate it if you will call the attention 
the readers of your publication to the provision of 
the “Trading with the Enemy Act” which provides that 
all money or other property held by, for, or for the 
account of, or the benefit of, an enemy or ally of enemy, 
should be immediately reported to this office. This 
includes patents, trade-marks, copyrights, prints, labels, 
and designs. 
connection with the last named, the following per- 
80s are required to make report to this office: 
persons who are in any manner interested in the 
use or operation of any enemy owned patent, trade-mark, 
pyright, print, label, or design, including joint in- 


The road mirage, and the circumstances under which it may be seen. 
the third case is it visible for more than an instant, since the eye passes 


quickly through the correct level 


erupted most violently and large quantities of dust were 
projected into the atmosphere; the dust from this 
eruption was recognized as far away as the coast of 
Northern Africa. This was also followed by cool 
seasons. After reading in the Geographic Magazine 
the account of the Katmai eruption and the resulting 
cold season the idea came to me that conditions similar to 
the above may have caused the so-called “ice ages.”’ 
Suppose a large number of volcanoes in the northern 
hemisphere had been in continuous eruption for a long 
time, and had filled the atmosphere with great quantities 
of volcanic matter thus ebscuring the sun and preventing 
the heat rays from reaching the earth, may not this have 
caused a lowering of temperature sufficient to cause non- 
melting of the snows and consequent formation of glacial 
conditions? James H, Breese. 


Rochester, N. Y. 
Tool Men to Make Guns 


To the Editor of the Screntiric AMERICAN: 

The Naval Gun Factory is in need of competent tool, 
jig and gage designers. Men who are graduates in 
mechanical engineering from a technical school or college 
of recognized standing and have had some drafting ex- 
perience, or men who are competent designers of jigs, 
tools and gages and have had a number of years’ ex- 
perience in the designing of shop tools are eligible for 
these positions. 

The pay ranges from $4 to $6.88 per diem, depend- 
ing upon the qualifications of the draftsman. 

Additional information may be had upon inquiry. 

COMMANDANT AND SUPERINTENDENT. 
Naval Gun Factory, Navy Yard, Washington, D.C. 


The Kerosene Lamp’ 


, To the Editor of the Screntiric AMERICAN: 


While the use of the mantle increases the efficiency 
of the kerosene lamp as described in the last iss Pod ve! 
ScrentTiFic AMERICAN, it does not reduce the a or of 
caring for it. Keeping the chimney clean is the great 


men and foreign markets. It seems to 
me that, if a country has every. natural 
essential to prosperity and progress, all or 
most of its foreign trade is really a national 
loss. The labor spent to benefit foreigners might better 
be diverted to serve those within the national boundary; 
while in time of war the dependence upon others, in 
some line at least, which foreign trade necessitates, is a 
source of weakness, 

For example, Australia has gone to extremes on the 
foreign trade idea. She exports products of the soil, 
and gets back manufactured articles; yet compared to 
your country, she lacks the enlightenment and progress 
and strength, though she has natural resources in quan- 
tity almost sufficient to support hundreds of millions of 
people, Surely the dyestuff industry is adequate procf 
of the weakness of the foreign trade policy? You cannot 
sell without affording the purchaser facilities for paying; 
in foreign trade, you cannot supply one commodity 
without a corresponding dependence for something else 
in return. 

Perhaps my reasoning is faulty—I suppose it is, since 
it is not that which is generally accepted. But I am 
unable to bring my mind to any other conclusion. 

E. A. Parsons. 


Only in 


East Malvern, Australia. 
Germany After the War 


To the Editor of the Scrpntiric American: 

We note an article in Tae Screntiric AMERICAN 
regarding treatment of Germany regarding coal. 

By all means every basic supply of raw material should 
be taken from Germany allowing them to purchase same 
on the open market the same as many other nations are 
obliged to do; they can get along this way and the world 
will be safer with control of raw materials in the hands of 
nations that have a little sentiment. 

We note in addition that there is considerable talk 
about Germany’s spending large amounts in attempts to 
build yp foreign trade, still as we have never seen any 
reproduction of any of their advertising campaigns, we 
feel that copies of their campaign should be sent around 
to show just what is doing. 


L. J. Monanwan. 
Oshkosh, Wis. 
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Training Our Aerial Bombers 


How We Are Putting into Practice the Experience of Our Allies 
and of the Enemy 


Illustrated with Photographs of Some Recent Allied Bombing Planes 


a 





J 





I URING the first year of war there were no aerial 

bombing organizations in the Allied flying corps 
Practically all the work in the air was in the nature of 
observation. No pilots could be spared for anything 
else, whereas today probably 25 per cent of the aerial 
arms are bombing squadrons of 12 machines per squadron. 

The first bombing was done by volunteer pilots who 
flew over the German lines and dropped 


and finally you pull the trigger at the proper moment. 
Then, if your ammunition is standard, you hit the target. 
It is the same with bombing. If you set your sights 
correctly, fly your plane correctly over the objective, and 
drop the bomb at the proper time, you will hit the 
Then, if the ammunition makers gave you good 
the objective will be destroyed. 


target 
bombs, 


and drill, and become familiar with the customs of the 
service by the time they graduate. Their special 
technical training includes the theory of flight, aero- 
nautical engines and instruments and airplanes. Some 
of them could build workable machines by the time they 

are through. 
It is after this preliminary work that the men age 
selected for the special branches of the air 





three or four bombs made from artillery 
shell on concentration camps and canton- 
ments. Showers of small steel arrows were 
sometimes spilled upon convoys, troop 
trains, and bodies of massed troops. The 
Germans, however, began regular day 
bombing of cities in 1915, and the Allies 
bombarded Karlsruhe in reprisal in October 
of the same year. From that date on the 
evolution in organized bombing developed 
rapidly. Some time later the French 
began night bombing, but this was not 
undertaken by the Germans until August, 
1916 

Today large groups, including several 
squadrons of bombing machines, go over 
the lines from time to time and completely 
destroy their objective, be it a city ora 
camp, a column of troops, or a trench 








service. A certain number who stand well 
in their class are permitted to volunteer 
as bombers. 

The bombers first receive a week of 
concentrated theory on bomb explosi 
exploding and sighting devices, and all 
the theory pertaining to “laying an egg on 
the Hun,” as this new form of fighting is 
termed. It is at this stage of the game 
that the bombers and bombing pilotsmeet, 
but it is an earlier class of pilots withwhom 
the bombers are paired. The pilots are 
reserve military aviators and can do all the 
“stunts,” fly cross country or by compass 
and maps. They are also trained in 
formation or squadron flying. 

In this period, known as the preparatory 
bombing stage, the bombing crews learn 
to fly a proper course over camera 6b- 








system, Unfortunately the Allies’ air 
forces have to travel for many miles over 
hostile territory defended by anti-aircraft 
guns to attack German cities, while the enemy can attack 
French cities by flying only a short distance beyond our 
lines. But as time goes on the machines become larger 
and more powerful; in fact, today the difference in 
distance traveled by the German and the Allied bombers 
counts for little as compared with two or three years ago. 

The Allies are developing large bombing planes with 
marked success. These ma- 


Two-seater reconnaissance and fighting A-R machine of the French 


air service used to convoy day-bombing planes 


The elemental training is given the bomber and the 
bombing pilot alike at the preliminary or ground school. 
It includes theory and practice in everything except 
work in the air. This instruction is intended to make 
the future officers intelligent and efficient in military 
duties and flying practice. It consists of a hard grind 
for about three months, but the men learn discipline 


scuras and Batchelor mirrors. These in- 
struments, located in houses on the ground, 
are open to the sky so that the course of 
the planes flying over them can be traced on charts, 
The charts show up even the smallest errors in the 
movements of the crew. 

When the embryo bombers come down expert in- 
structors collect their errors, showing them how to im- 
prove their work. When all their faults have been 
corrected and the crews have been shifted around until 
the most efficient combina- 





chines carry sufficient fuel 
for long excursions into hos- 
tile skies and are provided 
with armament to protect 
them when they are attacked 
by airplanes. Bombing 
squadrons are usually es- 
corted over the lines by fast 
fighting squadrons of 18 
planes per squadron, and 
then left to their own de- 
vices, for the fighters seldom 
carry sufficient fuel to per- 
mit accompanying the bomb- 
ers on the round trip. 








tions have been secured, the 
men pass on to the bomb- 
dropping stage. They are 
started flying at low al 
titudes, with conditions made 
as easy as possible, then they 
are sent up to between 3,000 
and 4,000 feet, where they 
continue to practice until 
they can hit the target. The 
target is a circle 25 feet in 
radius, painted on the ground 
and would not be very hard 
to hit with a rifle from that 
distance, provided a steady 
platform were available. But 








After an excursion of this 
sort, the returning bombers 
receive a warm reception 
from the anti-aircraft guns 


Copyright, Kadei & Herbert 


Typical long-distance night bomber and a Nieuport scout, showing the difference in size between 


planes for bombing and for fighting 


these men, nearly a mile in 
the air, are under way all the 
time and the plane is far from 





when they again pass over 
the enemy lines en route to 
their airdromes. Like fight- 
ing squadrons, the bombing 
planes fly in a formation so 
designed as to permit the 
planes to protect their mates 
from aerial attack. The 
usual formation is the “V,” 
with the leading plane lowest 
and the following planes ar- 
ranged in pairs, one on each 
side of the “V,"’ and each 
pair a certain number of 
feet higher in the air. This 
formation is something like 








steady. They pass over 
their target at a speed of 
more than a mile a minute 
while they aim and “shoot.” 

Foreigners claim that 
Americans are prone to ex 
aggerate, but in this case 
the proof is available at the 
fields. Nine out of ten 
bombing crews can score 
seven hits out of ten shots 
at this stage. 

The next period of train- 
ing takes the men higher im 
the air. They ascend to be 
tween 6,000 and 12,000 feet. 
Here, while in _ training, 





a pointed flight of steps, thus 
permitting the higher planes 
to pounce upon enemy planes 


Copyright, Kadel & Herbert 


Twin-engined Morane-Saulnier night bomber employed by the French air service for long-distance night raids 


they do not have to worry at 
all. They worry but litle 





which essay an attack on any 
of their fellows below. 

The training of bombing 
crews, which comprise a pilot 
and a bomber, is as important 
and exacting as is the teach- 
ing of any of our other highly 
specialized branches of the 
air service. It may sound 
easy to the layman to fly 
over a certain spot and drop 
a concentrated form of high 
explosive upon it. But the 
most comprehensive training 
is necessary in flying, aiming, 
firing, navigating and fight- 
ing 
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‘he dropping of the bomb 
itself is similar to shooting 
a rifle. First, you set your 
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more in action; for in the 
higher levels of these ranges, 
say 10,000 to 12,000 feet, 
the Boche doesn’t average 
better than one hit to every 
50,000 anti-aircraft shots. 
So our bombers will be com 
paratively safe enough a 
these heights. 

At the 10,000-foot level 
the same sized target is 
—differing from small-arms 
practice. It looks like #@ 
diminutive flyspeck om 
ground, nearly two 
below. The pilot is ma 
gating the ship on an evel 
keel at a certain speed, @ 
order that it will pass di 
over the target. 








sights and wind gage, then 
you hold the rifle properly, 


Twin-engined three-seater bombing and reconnaissance plane of the Letort type, especially suited 


to long-distance photographic work 


The bomber, having take® 
into account the speed of 
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ship, the elevation and the wind, has set 
his sights and looked to his releases and 
bombs. Now he peers intently through 
the sight, his finger on the release trigger. 
As the target below passes the cross wires 
in the sight, he pulls the trigger. The 
bomb is released; and for 25 seconds the 
bomber watches the bomb travel on its 
course until the white ball of smoke shows 
where it has landed in relation to the 
target. These are plaster of paris bombs, 
balanced and weighted the same as real 
bombs, but not “loaded.” 

Our bombing crews have to be able to 
hit moving targets as well as still ones, 
even moving trains and surprise targets. 
Incidentally, they must hit the dummy 
train and not the neighboring fields. 
Practice is also given them in diving upon 
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years without a break, the prevailing lan- 
guage is English. The largest city is Char- 
lotte Amalie, on St. Thomas, with 7,747 
inhabitants. The only other considerable 
towns are Christiansted and Frederiksted, 
both on St. Croix. 

It goes without saying that agriculture 
and animal husbandry are the leading oceu- 
pations. In fact, over 86 per cent of the 
total area is included in the farms and 
estates. The value of all crops for the 
year was $522,606, of which sugar cane 
constituted $442,120. Of what little manu- 
facturing there is, sugar refining takes up 
32 per cent of the wage earners, 76 per 
cent of the invested capital, and returns 80 
per cent of the total manufactured value. 


A New Fertilizer from Italy 








a moving target. 

Having passed these stages, the fine 
points of bombing are now given to the 
crews. They are taught how to get 
pictorial information of enemy country. 
In this and subsequent stages perfectly peaceful and 
innocent towns adjacent to the bombing fields are 
sometimes subjected to bombardments. 

Finally the most advanced work is taken up, namely, 
night bombing and raiding. 

Besides their training in bombing, these aviators and 
observers have a thorough 
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A Voisin bombing plane for night raids. This type has been employed 


since the opening of the war 


islands contained 43,178 persons. Of the present 
population, 75 per cent is black, 7 per cent white, 
and 18 per cent mixed; the excess of females amounts to 
8 per cent of the entire population, which is un- 
usually large. Some 25 per cent of the population is 
illiterate. In spite of Danish control lasting for 245 


[% view of the attention being given 
everywhere to increased production, and 
the growing realization of the relation that 
fertilizers bear to successful agriculture, it 
; is of interest to chronicle a new fertilizer 
now being employed in Italy under the designation 
“tetraphosphate.” 

The process of manufacture is very simple. In a 
specially constructed furnace the natural phosphate- 
rock powder is roasted for several hours at a temperature 
varying from 600° to 800° C., together with six per cent 
of a powder composed of 





training in aerial gunnery 
with fixed and flexible ma- 
chine guns, which shoot 
accurately at 100 yards and 
at the rate of 500 shots per 
minute. 


Where Armies Sail to 
Battle 


HE rivers and canals 

and other waterways of 
France have served to good 
stead in Allied hands, espe- 
cially of late when the entire 
front has been ablaze with 
many battles which are to 
determine the future of the 
world. Indeed, these water- 
ways, which might at first 
be considered military obsta- 








equal parts of the carbonates 
of calcium, sodium and mag- 
nesium, plus a small propor- 
tion of sodium sulfate. This 
powder furnishes the reactive 
agent for this stage of the 
process. After leaving the 
furnace, the product is hy- 
drated by cold phosphoric 
acid, and for practical use is 
mixed with sand or dry earth 
until the necessary strength 
is obtained. 

A special commission ap- 
pointed bythe Italian Minister 
of Agriculture has experi- 
mented with this fertilizer in 
connection with wheat, rice, 
potatoes, oats, beans and 
clover. In addition to the 








cles, are proving invaluable 
in the transportation of men, 
food, material, horses, guns 
and so on to the fighting line. 

Like their other Allies, the French and Belgians, the 
British have made full use of the waterways in their 
sectors. Thousands of troops are moved up to the battle- 
front in huge canal boats drawn by special motor boats. 
In the same manner the horses and guns and huge stocks 
of supplies are constantly transported on boats where 
waterways are available, thus relieving the already 
heavily-taxed railways. Better than words the ac- 
companying illustrations speak for themselves of the 
activities of the British army along the canals and rivers 
of France. 


All photos British Official 


The Virgin Islands Census 


HE Federal Government has just published an 

octavo volume of 174 pages which sets forth in detail 
just what we got when we bought the former Danish 
West Indies. The census, which was specially under- 
taken at the request of the Navy Department, shows 
that as a result of this purchase we have increased our 
area by 132 square miles. This is practically the com- 
bined area of St. Croix, St. John and St. Thomas; of 
the 50 smaller isles and islets, none is of greater extent 
than one square mile, while many have a surface better 
expressable in acres than in the larger unit. 

The population as of November Ist, 1917, is 26,051; 
there has been a steady decrease since 1835, when the 


Tens of thousands of Britain’s armed legions have been transported to battle on such canal'boats as 


this one, tewed by motor boat 

















A few empty oil drums and a few sticks form the 
raft of this sport-seeking Tommy 


verdict that it is the equal if 
not the superior of superphos- 
phate, the following specific 
advantages are credited to it. 

It is free from causticity, acidity and deterioration. 
The manufacture is simpler and less costly; in particular, 
installation costs for a typical plant are but 150,000 
francs with lead at its present price, as against a million 
francs for a superphosphate plant of equal capacity. 
Finally, it is possible to manufacture it from natural 
phosphate of much lower percentage than in the case 
of the familiar product. 


Agricultural Research in the Virgin Islands 


GRICULTURAL research in the Virgin Islands is 

provided for in the appropriations for the U. 8. De- 
partment of Agriculture, for the current fiscai year. The 
Danish authorities established an agricultural experi- 
ment station near Christiansted, St. Croix, in 1910, 
which ultimately included a tract of 225 acres. This 
station is to be taken over by the States Relations 
Service of the Department of Agriculture and the staff 
will be increased. Besides continuing experiments 
on sugar cane, cotton, vegetables, etc., the department 
is likely to investigate the live stock possibilities of the 
islands. Dairying is now almost unknown there. The 
leading crops are sugar cane and Sea Island cotton. 
An agricultural survey of the islands has been made by 
D. W. May, agronomist in charge of the Porto Rico 
experimental station. 























Engineers lifting a temporary bridge for a motor tug to get through 
on its way to the battlefront 


Wounded horses ———- aboard a — barge for transport 
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The Heavens in November, 1918 


Large Returns From the Study of Variable Stars 


E have had occasion more than once in these 

columns to describe the remarkable work of Dr. 
Shapley, of the Mt. Wilson Observatory. Another 
installment of his studies based on the brightness and the 
colors of the stars has just appeared in detail, and again 
contains results deserving mention here. 

This portion of the discussion relates to that very 
interesting class of variable stars of short period known 
as the Cepheid variables, from the star Delta Cephei, 
one of the most conspicuous members of the class. 
Reference to these stars has been made on various oc- 
casions in these columns. They are characterized by 
a very regular variation, with iperiods varying ‘from star 
to star, and ranging in all from more than a hundred 
days to less than four hours; but they fall into two well 
marked groups—one with periods of from four to twenty 
days, the other with periods of from eight to fifteen 
hours—which includes the great majority of the members 
of the entire class. The variation in brightness is con- 
tinuous, and the rise to maximum is almost always more 
rapid than the subsequent fall to minimum. The range 
of variation is usually less than one magnitude; that is, 
the star is twice as bright, or in rare cases three times as 
bright, at its best as at its faintest. 

Along with the variations in brightness go 
comitant changes in color and in the spectrum—the 
star being redder when faint, whiter when 
bright, and the spectrum varying in cor- 
responding fashion. This behavior in- 
dicates strongly that these stars are sub- 


con- 


ject to actual changes of temperature, 
growing alternately hotter, and hence 
brighter and whiter, and colder, when 


they become fainter and redder; but little 
is yet known of the physical cause of these 
changes 

For the present purpose, however, it suf- 
fices to note that the variation of these 
stars is of a very distinctive type, so that, 
once the light-curve of a variable star has 
been determined, it is possible to say with 
certainty whether it belongs to this class or 
not. Another very curious characteristic 
of these stars is that their brightness 
depends upon the period of variation. 
This was first discovered by Miss Leavitt 
at Harvard. Studying the variable stars 
in the Small Magellanic Cloud—one of 
the two remarkable outlying patches, 
similar to the Milky Way but remote from 
it, in the southern hemisphere—she found 
that all the stars of the same period were 
of about the same apparent brightness, 
while those of longer period were brighter, 
and those of shorter period fainter. 

Now there is little doubt that almost 
all of the fainter stars which we see in these 
clouds are really members of the great 
swarm, and hence are all at about the same 
distance from us. So those which look 
the brightest to us are really the brightest 
~which is far from being the case among 
the scattered stars in the sky at large, 
with enormous differences in distance. 


Brightness vs. Distance 


To find out how bright these variables 
are, in comparison with the Sun, we 
would need to know the distance of the Magellanic 
Cloud, which is far beyond our present means of direct 
measurement. Fortunately we have other means of 
attacking the problem. There are about a dozen 
variable stars of the Cepheid type that are bright enough 
to be visible to the naked eye, and so are presumably 
fur nearer to us than those in the star-clouds. Even so, 
their very small proper motions indicate that they are 
not attractive objects for the direct measurement of 
parallax and thence of distance. But the proper mo- 
tions themselves give us the necessary clue. Small as 
they are, they have been very precisely determined by a 
century of observation, and, when plotted on a globe, 
they show definitely the streaming effect which arisés 
from the motion of our own system through space. 

The available objects are so few that, if they were 
themselves moving rapidly in space, their motions would 
confuse the effect of the solar motion; but spectroscopic 
observation of the motion in the line of sight shows that 
the “peculiar” motions of these stars are unusually 
small, averaging about eight kilometers per second. 
This fortunate circumstance makes it possible to derive 
trustworthy values for the average distance of these 
stars by considering their “parallactic drift'’ due to our 
motion in space past them. This calculation was first 
made by Hertzsprung of Potsdam, later by the present 
writer, and has now been revised by Dr. Shapley. All 
investigators concur in finding that these stars are ex- 
ceptionally luminous-—Shapley’s conclusion being that 
the average brightness of such e star, of period about 
six days, is 750 times that of the Sun. What is more, it 
is evident, even among this small number of stars, that 
the stara of longest period are the brightest—thus con- 
firming Miss Leavitt's discovery, from quite independent 
sources, 

If now we are willing to assume that a variable star 


As 11 o'’olock: Nov. 7. 
At 10‘ o'clock: Nov.14. 
At 10 o'clock: Nov. 22. 


By Prof. Henry Norris Russell, Ph.D. 


of this type, over a period of (say) six days, in the 
Magellanic Cloud, is of the same real brightness as a 
star, varying in just the same way, and with the same 
period, which lies near enough to us in space to be in- 
vestigated, we are in a position to estimate the distance 
of the Magellanic Cloud, and the brightness of all the 
stars in it. 
Amazing Distances and Sizes 

This assumption, though not rigorously proven, seems 
a safe one to make. Applying it to Miss Leavitt's list 
of stars, Shapley finds that those with the longest periods, 
about 100 days, have the enormous brightness of 23,000 
times that-of the Sun. This is the average of the maxi- 
mum and minimum brightness, so that at maximum 
these stars average more than 30,000 times as bright as 
the Sun. A Cepheid of period 30 days is, on the average, 
about 7,000 times the Sun’s brightness; one of ten days 
period, about 1,600 times as bright as the Sun; one of 
three days period, about 300 times as bright as the Sun; 
while the variables of short periods, less than a day, 
appear to be all of about the same brightness, giving out 
in the neighborhood of 120 times as much light as 
the Sun. This last conclusion is derived mainly from a 


study of the numerous variables of this type appearing 
in the globular star-clusters. 


These can be connected 
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with the general scheme because, luckily, a few brighter 
variables, of longer period, aré also found in the clusters, 
which appear to be comparable with those previously 
investigated. . 

This remarkable series of facts is at the same time of 
great interest in itself, and of great importance in the 
study of the more distant parts of the sidereal universe. 
If we can tell the real brightness of a variable star of 
this sort simply by determining its period, we can com- 
bine this knowledge with our observations of its apparent 
brightness, and find the distance of the star—and, if 
it happenes to be a member of a star cluster, the distance 
of the cluster as well. 

In this way Shapley (following a similar calculation 
by Hertzsprung) computes that the.Small Magellanic 
Cloud is at a distance of 62,000 light years, and also 
derives the remarkable information concerning the dis- 
tances of the globular star-clusters of which we spoke 
several months ago. There is good reason to believe 
that, within a few years, this powerful method will lead 
to the measurement of the distance of the remotest 
parts of the Milky Way, and enable us to get at least 
a trustworthy idea of the size of the visible universe. 
It has already shown that the latter is enormously larger 
than anyone had previously supposed. 

Of no less interest will be the study of these extraordin- 
ary stars themselves. The typical Cepheids, of period 
six or eight days, are very similar to the Sun in color and 
spectrum, and are probably of roughly the same surface 
brightness. This would indicate that their diameters 
are from twenty to thirty times that of the Sun, which, 
in view of what we know of certain other stars, is by no 
means an unreasonable conclusion. The short-period 
Cepheids are white stars, with spectra like Sirius, and 
are probably much hotter than the Sun, so that it is 
likely that, on the average, their diameters are three or 
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four times the Sun’s. But the Cepheids of longest 
period are conspicuously red, and probably give out 


October 26, 1918 


much less light per square unit of surface than the Sun,” 


From Shapley’s data, which at present are provisional’ 


in the case of these long-period stars, it may be roughly | 


estimated that a Cepheid of 100 days period would be 


of about one-twentieth of the Sun’s surface brightness, — 


This would lead to the amazing conclusion that such a 
star is about 800 times the Sun’s diameter—or seven 
hundred millions of miles—big enough to include all the 
inner planets of the Solar System within its bulk, and 
almost as large as the orbit of Jupiter. 

Such a conclusion is truly remarkable; but there ig 
nothing absurd about it, or even improbable; for the 
idea that the stars may have originated through the 
condensation of huge masses of diffuse matter is as old 
as Laplace, and proably older. 


The investigation of the physical condition of such 


bodies promises to be of fascinating interest. Dr, 


Shapley has announced his intention to discuss the exist- - 


ing evidence in a forthcoming paper. Until then, we 
may well be content with the marvels that have been 
unveiled. 


The Heavens 


The winter constellations are returning once more to 
view. At the hours stated below the map 
Orion is well up in the southeast, the line of 
his belt pointing toward Sirius, and up- 
ward toward Aldebaran. Procyon is low 
in the east, Castor and Pollux are above 
and to the left, and Capella still higher. 
The Great Dipper is low on the northern 
horizon. The dragon and the little bear 
are below the Pole, while Cepheus and 
Cassiopeia are higher up, with Perseus 
directly overhead. Cygnus and Lyra 
are low in the northwest, Pegasus high in 
the west, and Andromeda still above him. 
Aquarius, Eridanus and Cetus occupy 
the huge dull area in the southern sky. 


The Planets 


Mercury is an evening star all through 
November, and is best seen at the end of 
the month, being at elongation on the 
30th. As he is very far south, in Scorpio, 
he will be hard to see, setting about 5.35 
P. M. Venus is a morning star until the 
23d, when she passes behind the Sun, 
escaping by only a few minutes of are being 
actually hidden behind his disk. She is 
practically invisible during the month. 

Mars is an evening star in Sagittarius, 
setting at about 7 P. M. in the middle of 
the month. Jupiter is in Gemini, and is 
fast becoming conspuicous in the evening 


sky. By the end of the month he rises 
at 7 P. M. and is well up in the later 
evening. 


Saturn is in Leo, and is in quadrature 
with the Sun on the 20th. On this date 
he rises at 11.20 P. M. and crosses the 
meridian at 6 A. M. Uranus is in Capri- 
cornus, and is in quadrature west of the 
Sun on the 16th. He is observable in the 
early evening. Neptune is in Cancer, and 
is in quadrature east of the Sun on the 2d, 
so that he can be seen in the morning hours. 

The Moon is new at 4 P. M. on the 3d, in her first 
quarter at noon on the 11th, full at 3 A. M. on the 18th, 
and in the last quarter at 5 A. M. on the 25th. She is 
nearest the Earth on the 16th, and farthest away on the 
ist and again on the 29th. While making the circuit 
of the sky, she passes near Venus on the 3d, Mercury on 
the 4th, Mars on the 7th, Uranus on the 12th, Jupiter 
on the 21st, Neptune on the 23d and Saturn on the 25th. 
None of the observable conjunctions is close. 

In spite of the fact that continuance of the summer 
time for an indefinite period beyond its legislated termina- 
tion on October 27th, is being urged, we have used 
standard winter time throughout the text and in the 
captions for the map. If the clocks are not returned t@ 
normal, the hours mentioned must in every case be 
advanced by one. 


Mexican Seismology 
N elaborate account of seismological observations 
and studies in Mexico from the earliest times 

down to the year 1917, written by M. Munoz Lumbier, 
has been published as Bulletin 36 of the Institute 
Geologico de Mexico, the institution which 
charge of the seismclogical work of the country 
until recently, when these activities were transf 
by the government to the meteorological service. 
The author of the bulletin pleads for the return of the 
work to the Geological Institute. Among the interest- 
ing charts in this volume is one showing the degree of 
seismicity of various parts of Mexico and another showing 
the distribution of known earthquake foci. The sel& 
mological stations of Mexico suffered severely in the 
recent revolutions, and of the six important ones that 
were in operation before 1914 only two, at Oaxaca 
Mazatlan, are now active. 
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China’s Second Childhood 


HE Rip van Winkle of nations, China, is stretching 

itself after a nap of many centuries, shaving its 
beard, polishing its spectacles and examining the styles 
in wrist watches. In its youth China was progressive 
and had an inventive turn of mind. It started a great 
many things and then let well enough alone. For more 
than 4,500 years China’s millions lived on rice and wheat 
prepared from the grains by hand and were clothed with 
hand-woven material made from hand-spun yarn. 
When the industrial alarm-clock went off fifty years ago, 
machinery began to be introduced, and now high-speed 
rotary rice hullers and modern flour-milling machinery 
are at work in many parts of 


World Markets for American Manufactures 


Edited by LYNN W. MEEKINS 


A department devoted to the extension of American trade in foreign lands 


article only one cent. Nor is the time wasted, for in 
many cases that one cent is more than his earnings for 
the hour. How little he can pay and get an article that 
will answer his immediate needs is foremost in the mind 
of the Chinese purchaser of American hardware. The 
Chinese are accustomed to buy certain lines as a matter 
of habit, and if they are used to seeing an article painted 
green they will refuse a better article at the same price 
if it is colored red. Bright finish is essential, as the Chinese 
associate brightness with newness and often decline to 
buy a dull-looking article, even though it may be superior. 

“It is impossible to do direct business with the Chinese 
through correspondence, except with those who have 








China has but 7,000 miles of railroads as compared with 
240,000 in the United States. When adequate transpor- 
tation facilities are provided, the internal development 
of China will be hastened and its foreign trade will com- 
prise a much larger number of commodities, 


Strength of the German Chemical Industry 


RR BALIZIN G the difficulties of reconquering lost for- 
eign markets after the war, seven leading chemical 
companies in Germany organized a combine in the 
autumn of 1915 to control output, secure uniform prices 
and wages, systematize production, and insure a har- 
monious policy for all other interests involved. In 

normal times German chemi- 





the country. In its textile 
mills China now has nearly 
1,500,000 spindles. In ad- 
dition to food and clothing 
thousands of other things are 
being made by improved 
methods. 

A notable effect of the war 
in China has been to increase 
wages, resulting in a rising 
standard of living and a 
greater demand for comforts. 
A great many American 
manufacturers have passed 
up China because of its very 
low purchasing power. The 
majority of the people form- 
erly bought only the cheapest 

s. Now, however, the 
world is short of raw materi- 
als, certain Chinese products 
are in great demand and the 
country is prospering. But 
for the civil war—which the 
newly elected president seems 
to have a fair chance of 
stopping — China’s foreign 
trade record last year would 
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cal exports averaged about 
$214,000,000 annually. When 
conditions permit their re- 
sumption they wiil be aided 
materially by the elimination 
of competition among pro- 
ducers and by their profitsble 
operations during the war. 

If the German press can be 
relied upon for accurate com- 
mercial and industrial infor- 
mation, the year 1917 was 
for the chemical] industry in 
that country a period of in- 
tense activity and far-reach- 
ing achievement. All the 
concerns in the combine 
raised their capital, the total 
increase exceeding $40,000,- 
000, and the net profits of six 
of them showed an aggregate 
gain of more than $10,000,000. 

The American exporter has 
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made tremendous strides 
in his sales of chemicals, 
drugs, dyes and medicines to 
world markets in the lat 
five years, advancing from 








have been'much better. Even 
with this handicap it showed 
an advance over 1916, and promises well for the future. 


Factors Favoring American Trade 


Thanks to the foresight which prompted the return 
of the indemnity following the Boxer Rebellion in 1900, 
to the generous treatment of Chinese students in this 
country, and to the effective educational work carried 
on by Americans in China, we are the most favored 
nation in Chinese trade, and we have an excellent chance 
to get more of it. Seven years ago a young man came 
from Shanghai to a technical school in New England, 
from which he graduated with honors and obtained 
employment with a large American corporation. When 
he returns, not only will he be very valuable to this 
country, but he will carry with him a liking for many 
American products that his friends will be interested to 
know about. During his stay in the United States he 
acquired a taste for Western cooking, preferring American 
dishes to many of the Chinese foods. He will be able 
to buy numerous American canned goods in China, where 
they have been vig- 


Advertising curtain in Shanghai’s largest native theater 


been educated abroad, most of whom enter official in- 
stead of business life. Granting agencies solely through 
correspondence is to be avoided. In the judgment of an 
American who has lived in China for many years, Ameri- 
can manufacturers will be served best if they work solely 
through American firms already established in the 
Chinese field.” 

Because the Chinese are quick to observe and discuss 
things, judicious advertising meets with a quicker re- 
sponse in China than in many western countries. One 
American who reaped a rich harvest of orders after a good 
publicity campaign asserts that with sufficient advertis- 
ing anything at all within reason in time can be sold 
profitably in China. In many cities motion pictures are 
very popular, attracting large crowds of the better 
classes. Slides advertising various articles are often dis- 
played. The theater curtain is extensively used for 
bringing imported goods to the attention of Chinese 
audiences. 

Probably the greatest field for immediate develop- 


$26,800,000 in 1913 to $192,- 
250,000 in 1917. In planning 
the extension of this trade after the war he must prepare 
to meet the highly organized competition of the German 
producers,, The Webb Law, permitting combination 
in-‘foreign ¢ommerce, gives the United States a powerful 
weapon with which to combat the German chemical 
merger. By taking advantage of this measure ; 
paying careful attention to mers’ 

we can continue our prog: 

it difficult for Germany t 


Iceland Buying More American Goods 

F the many countries that have increased their 
purchases from the United States since the be 
ginning of the war, Iceland offers unusual interest 
because of the kind of merchandise we are sending to a 
market to which we have paid little attention in the past. 
Iceland and the Faroe Islands, which also belong to Den- 
mark, imported more than $2,400,000 worth of Ameri- 
can goods in 1917, a gain of nearly $2,000,000 over the 
previous year. Progress in road construction resulted in 
@ales of American 





orously pushed by 
our salesmen. Im- 
ported biscuits and 
candies are in great 
demand. Canned 
fruits are coming 
into favor and as- 
paragus is now 
served in the large 
Chinese restaurants 
in the treaty ports. 
When this young 
man returns to 
Shanghai he will be 
surprised to find if 
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make. On account 
of its river system, 
Which has provided 
easy inland trans- 
portation, China has 














automobiles and ac- 
cessories valued st 
more than $10,000, 
whereas until recent 
years transportation 
in Iceland was prin- 
cipaliy over bridle 
paths by horses. 
The southern coasts, 
washed by the Gulf 
Stream, enjoy a cli- 
mate mild enough 
to justify a large 
use of cotton goods 
for clothing, over 
$25,000fworth being 
imported from the 
United States last 
year. American 
shoes have appeared 
in the market in 
considerable quan-~ 
tities; plate glass, 








Paid little attention 
© building good 
toads, but sales of American motor cars have been ad- 
Yaneng in the principal cities. He will not find it so 
difficult to buy imported clothing, more than $1,500,000 
Worth of woolen coatings and suitings have been pur- 
chased from abroad in 1917, and almost as large a 
Qantity of woolen and cotton goods. 


Features of the Chinese Market 


“The most important factor affecting the sales of 
reign goods in China is price,”’ said the representative 
an American firm. ‘The Chinese buyer will spend an 
bargaining in the hope of reducing the price of an 


American pickles and ship supplies on sale in Canton and Shanghai 


ment in China is in the direction of communication and 
transportation. There are Chinese cities of more than 
100,000 population without telephones or such facilities 
as water works or electric lights and street railways. In 
the central and northern section of the country there is a 
great need for new railroad facilities. Szechwan Pro- 
vince alone, as large as the State of Texas and having a 
population of more than 40,000,000, has the richest 
natural resources of any section of China, but it is almost 
isolated from the rest of the country because of the lack 
of rail communication. With four times as many people 
as the United States and an area about one-third greater, 


phonographs, silver- 
ware, jewelry, laces, 
perfumeries, furs, and motion picture films are other 
articles that Iceland is now buying from us. 

Most of this trade has come to the United States 
because Iceland’s normal sources of supply, Denmark 
and Great Britain, have been unable under war vcondi- 
tions to send the kind of materials. needed. Of course 
it is not probable that we shall retain anything like our 
present proportion of this trade after Denmark and Great 
Britain are in a position to supply it, but the larger 
number of American ships in the Atlantic service and 
the favor with which Iceland has received our goods will 
enable us to keep a fair part of it. 
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An Oil Can That is Different 


TIVHE careful automobilist has long been 
| seeking a way of handling engine oils 
in a clean and accurate manner—some- 
thing which would eliminate the dirty 
funnel and the dripping measure. There 
is no apparent reason why the last few 
drops of the fluid should always be 
deposited on the fender or the motor in- 
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comes to a poise when released by the 
workman, on account of the whole weight 
of the head and motor being below the 
center line of the trolley shaft. 

It is pointed out that the machine can 
be carried with a crane and the trolley 
is held in a central position on the track 
by the lock pin which engages one of the 
trolley wheels. There are no moving 
parts exposed to the workman, everything 

being completely encased 











except the working half of 
the emery wheel. The 
motor controlling switch is 
usually placed close to the 
center of the machine near 
the trolley. 

Another form of portable 
radial grinder designed for 
18 by 3 inches and 20 by 
3-inch wheel has been de- 
veloped to turn completely 
around on its base. The 
head carried at the end of 
the radial arm can be 
twisted about 90 degrees in 
either direction. The head 
is counterbalanced by the 
weight of the motor which 
is mounted on a rearwardly 
extended platform or frame. 
At the sides of this platform 
are mounted two roller- 








The dripless oiler, with long adjustable spout inserted 
in the oil opening of the engine 


stead of in the reservoir, where they be- 
long; but such has been the time-honored 
custom. This custom, however, is chal- 
lenged by the very neat bit of apparatus 
which we illustrate herewith. 

The general idea of this device is clear 
from the illustration. It may be said, 
however, that the indicator is very 
accurate, being operated by a compen- 
sating float which works equally well in 
any position. The amount of oil dis- 
charged is accurately recorded by a direct 
float gage operating within a graduated 
brass tube. The height of this tube is 
adjustable, and the gage record can be 
read from either side. Thus the car 
owner is assured a more positive measure 
than is possible with funnel and measure. 

The long tubular spout can be turned 
down into any position necessary to 
enshle it to be most conveniently in- 
_serted into the oil opening of the engine. 
On many engines this 0).:"ing is so ob- 
structed by the manifold or other attach- 
ments that it is very difficult to use the 
ordinary funnel. The adjustable spout 
illustrated gets completely away from 
this, and makes the most obstructed oil 
opening readily accessil le. 

The flow of oil is controlled by a thumb 
butten on the handle of the can. Ac- 
cordingly, there can be no accidental 
leakage during insertion or removal of the 
spout, for there is no flow during these 
operations. The spout can be turned 
down into the desired position and left 
in that position as long as may be neces- 
sary to get it properly inserted into the 
oil opening, and nothing will happen. It 
is not until the spout is fully in place 
that pressure of the thumb op the button 
releases the flow of oil and allows the 
proper quantity to be discharged. So 
with proper handling there can be no drip. 


The Portable Electric Radial Grinder 


arg accompanying illustration shows 
a unique portable electric radial 
grinder, developed at Hanover, Pa. This 
electric grinding wheel has a capacity 
14 by 2 inches and it will be seen that the 
pn a, Aa head can be twisted completely 
around. The speed of wheel arbor is 
1,350 r.p.m. and the motor is of 5 horse- 
ower, operating at 1,800 r.p.m. The 
fongth of the arm from trolley to head is 
7 feet, while the travel of trolley is 36 
inches. The annular working area is 36 
inches wide with a mean radius of 6 to 8 
feet and the vertical movement of the 
head is down to the floor and upward to 
the height of a man. Its height over all 
is 5 feet and the length over all 10 feet, 
4 inches, while the base area is 33 inches 
square. The net weight with the motor 
is 1,300 pounds. 

It will be seen that this grinder is fully 
self-contained as it is mounted on a sub- 
stantial base upon which it turns radially. 
The 5 horse-power motor is mounted on 
the platform at the rear and is coupled 
to a shaft running through the tubular 
arm to the wheel head, driving a set of 
3- to 4-ratio steel bevel-gears which drives 
the wheel arbor. The steel bevel-gears 
are enclosed in an oil-tight gear-case 


which is packed with transmission grease. 
Ball bearings are employed exclusively in 
the head and in the trolley. The head 


bearing track wheels carry- 
ing the motor, arm and head 
back and forth on the track. 
There are racks provided at the side of the 
tracks which keep the track wheels in 
alignment on the track when the arm is 
turned radially. The motor is mounted 
on a sliding base by which the proper 
tension on the belt can be maintained. 
This machine is rigidly and durably con- 
structed and the wheel arbor is mounted 


tilting head. A spring at the back of the 
machine is in such a position and of such 
tension that the feeding weight is con- 
stant from the start to the finish of any 
cut which can be made on the machine. 

The tase is of cabinet type with lubri- 
cating tank enclosed. The bearings in 
the clutch pulley, and in the driving and 
idle wheels, which carry the tension of the 
saw, are heavy and rigid. The cutting 
band is lower than the re- 


speed scrap metal. The high speed drill 
are made of two kinds of steel, high-s 

for the lower portion and a softer 

for the shank. It is desirable to keep the 
two kinds of steel separate as the former 
is much more valuable than the ‘latter 
Breaking them by any other method ig 
dangerous and slower. The device used 


consists of a box-like section with a front 
member of %-inch metal having holes of 





it possible to cut off any 


turning band thus making [ 
The cut- 


length required. 
ting band is supported by , 
truss arms, each carrying a 3 ‘ 
pair of guides. oa 

By means of the roll 
guides the band saw is 
directed so that its travel 
between the truss arms is 
absolutely vertical, thus as- 
suring straight cutting. 
These guides once set are in 
perfect adjustment for any 
saw which may be placed 
onthe machine. The teeth 
of the band saw are down- 
ward in the cut which in- 
sures that the cutting com- 
pound flows at once to the 
point of the saw tooth 
where it is needed. 


The speed in soft steel is L 





120 linear feet per minute 








of band saw, at 80 revolu- 
tions of driving pulley. In 
tool steel, the speed is 100 
linear feet per minute of 
band saw with 70 revolutions of driving 
pulley, and in soft metals, 150 linear feet 
at 100 revolutions. The power required 
is one horse with a driving pulley 12 by 3, 
and geared four to one. The floor space 

















A safe and convenient electric grinder 


in phospor bronze bearings, with a safety 
shaped wheel, with safety flange collars. 


A Continuous-Stroke Hack Saw 


HE accompanying illustration shows 

a novel band saw machine, developed 

at Springfield, Mass. This machine has 
been so designed that a continuous stroke 
hack saw has at last been realized. The 
band saw machine feeds into the work by 
gravity, due to the balanced weight of the 


required is 4 by 6 feet, and the height 
from floor to table is 2634 inches, the 
length of band saw being about twelve 
feet. The net weight is 1,700 pounds. 


Safety Device for Breaking 
Hard Drills 
SIMPLE safety device has been de- 
veloped by a large motor car com- 
pany which protects the men who break 
up hard drills or other trittle or high- 





sae 











The machine that affords a hack saw with continuous stroke 


Breaking up high-speed steel scrap inside a pipe sec- 
tion, to guard agains flying chips 


various diameters drilled in it as shown 
by the illustration. In use this section is 
placed in a vise and the drills which are 
to be broken put in the holes. Whena 
piece on gg is slipped over the projecting 
end and a slight pressure applied, the 
drill is broken, one half going down 
through the pipe and falling into a box 
or other receptacle at the operator’s feet, 
while the other part is pulled through 
and dropped into another box. In this 
way, any likelihood of injury, due to 
flying bits of steel following the fracture, 
is found to be eliminated. 


Grenades for American Grenadiers 


H AND grenades of four types are now 
being produced at the rate of 
2,000,000 a month, it is announced by 
the Ordnance Department. Within the 
next four months this rate will be doubled. 

Rifle grenades are being produced at 
the rate of about 1,000,000 a month, and 
this rate will be multiplied appreciably 
within the next six months. 

Orders have been placed for more than 
60,000,000 rifle and hand grenades, and 
more than 18,000 persons are employed 
in plants throughout the country en 
in making them. 

Based on the method of firing ther 
are two general classes of gren 
namely, hand and rifle. The 
grenade may be of the defensive, the 
offensive or of the chemical type, of whi 
latter there are two classes, phosphorus 
and gas. 

The defensive grenade is the most 
powerful and the one generally used 
when tactical conditions permit, being 
thrown from cover at an advancing foe. 
It is about the same size and shape as & 
very large lemon with a body or shell of 

y cast iron scored with deep grooves 
ongitudinally and transversely to insure 
proper fragmentation when it explodes. 

In addition to the body, the main parts 
of the grenade are: the bouchon asse fi 
detonator and explosive mixture. 

The bouchon is a die-casting, com 
of a tube which is screwed into the end 
of the nade body, and a projecting 
head. The tube holds a standard fuse 
and detonator which are inserted inte 
the lower (inside) end, so as to bring the 
primed end of the fuse flush with the 
upper end of the tube. The proj 
head consists of a cylindrical seat 
four small lugs on the inside, whi 
the priming cap in place over the 
end of the fuse, and a casing whic 
tains the firing spring and the 
These last are hinged on a pin 
through two holes cast in the sides of the 
casing, and are so placed that the sprint 
when released will drive the striker a 
the primer. 

The spring and striker are kept cocked 
by an operating lever, which hooks over 
the side of the casing opposite that 
through which the hinge-pin is inserted. 
This lever caps the casing, and extends 
down along the outside of the grenade 
body. It is held in place by a safety pi 
with a ring attached 

(Continued on page 348) 
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...and with Navy Officers, 
it’s a little over 80% 


cA fact: 


Sales reports show that throughout 
the U. S. Navy—on battleships, cruisers, 
destroyers and all other types of naval 
vessels—over 80% of all the cigarettes 
sold in Officers’ Mess are Fatimas. 
Among the men too, of course, Fatimas 
are a big favorite. 


tse 


Lizgalle Myers Tobacco Cr, 


AVTIMA, 


A Sensible Cigarette 


This preference for Fatima in the Navy is ¢ 
due not alone to the pleasing taste, but also , 
to the fact that Fatimas never ‘‘talk back, ” 

even if a man should smoke more than usual. 
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Roof of Delco Light factory, now used 


SCIENTIFIC AMERICAN 


by Dayton- Wright Airplane Co. 


When the makers of the Delco Light consulted us about their 
great new factory we might have said, “Use a sawtooth or a 


series of monitors.”’ 


But we knew that no ordinary roof would ventilate so wide a 
building; also that a wide sawtooth gives unsatisfactory lighting. 


We recommended the Pond Truss roof here shown. 


a sawtooth. It required less sash. 
light ——“‘ like working under a tree.” 
or shine. 


Thet factory is now used by the Dayton-Wright 
Airplane Company. They have other buildings; 
but all the most responsible Wright product is made 
under Pond Trusses, protected with top-hung, 
motor-operated Pond Continuous Sash, 


The Pond Truss was invented to aid our customers 
to get 100 percent service from Pond Continuous 
Sash. It has set a new standard for lighting 
and ventilating performance in nearly a hundred 
buildings. 


Ask our Service Department. 


It was cheaper than 


It gives abundant, ideally-distributed 
And it gives real ventilation, rain 





POND 
CONTINUOUS 
SASH 
is made in 20 ft. units, 
joined by expansion 
caps into lines of any 
length. It is top-hung, 
with storm panels at the 
ends, hence excludes any 
ordinary rain. Exclu- 
sive ~atented features 
give unusual strength 
and resistance to corro- 

sion. 











DAVID LUPTON’S SONS COMPANY 


Clearfield and Weikel Sts. 


Lapton Steel Sach 
Pivoted Factory Type 
Ceunterdaianced lype 

Pond Continuous Sash 


for sawtesths, monitorsan i 
side wails 





L INVESTMU@BENT VALUE | 








Philadelphia, Pa. 


Makers of modern equipment for daylighting and natural ventilation. 


Pond Operating Device 
for long lines of sash 


Lupton Rolled Steel Skylight 









































device. 





Will do more to eliminate the waste 
of power in machinery involving power 
transmission than any other mechanical 


quick starts and sudden stops are neces- 

sary. Some place in your plan 

uct there may be a place where 

wood Friction Transmission will save 
ou time and money. 

Rend for our 92 page book “Friction 

Transmission.” te 

manufacturers, designers, and engineers. 

Please mention firm connection. 


THE ROCKWOOD MFG. CO. 
1904 English Ave. Indianapolis, 


friction-- 
Tran/mizsion 














This is especially true where 


rod- 


ock- 


tor 


Investigate it. 


is of great value to 





Ind. 








coat isscarce, electric power 
; often inadequate to meet 
requirements. Only fuel oil is plen- 
tiful and comparatively cheap. 














That is why Bessemer Oil Engines 
so admirably answer the need of 
the hour for operating economy. 
Burning cheap fuel oil, they pro- 
duce maximum power at minimum 
cost. 15H. P.to 180 H.P 
Write for catalog, 
THE BESSEMER GAS ENGINECO. 
M York Bireet, Grove City, Pa. 


terms. 





WELL" ?xvs° WELL 
Own a machine of your own, Cash or eaty 


Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 











1% RECENTLY PATENTED INVENTIONS 


Pertaining to Apparel 
| HOSE SUPPORTER.—H. Scuorrenre.s, 59 
| W. 92d St., New York, N. Y. 
| the invention is the provision of hose supporter 
embodying a pad having depending hose-engaging 
means, and a band or leg embracing element. 
The device comprises a pair of tapes fastened 
at one end to the pad and adapted to extend 
around the leg, and means on the pad with which 
the free end of one of the tapes engages the free 
ends of both tapes being tied together in leg 
embracing position. 
Pertaining to Aviation 
AIRPLANE.—N. Caro.tin, 8. C. 
Experimental Station, Hampton, Va. 


Aviation 
This in- 


construction which may be adjusted so as to vary 
the head resistance, lifting planes and associate 
parts, so as to change the machine into high speed 
or low speed at will. A further object is the 
provision of the extending of the rear of the 
fuselage and the expanding or contracting of 
wing surface without molesting or changing the 
usual control of the ailerons, rudder and elevator. 


TURNBUCKLE.—A. P. Kircunvusper, 1195 
Ocean Parkway, Brooklyn, N. Y. The object 
of this invention is to provide a turnbuckle for 
adjusting the tension of stays, braces, links or 
similar devices made of wire cable, as used on 
airplanes and other structures. Another object 
is to provide simple means for quickly and securely 
attaching the ends of the stay or brace to the 








| turnbuckle. 


| 916 E. 32 St., Brooklyn, N. Y. 


Of General Interest 
ALUMINUM SOLDER.—D. M. Campsett, 
The object of 


the invention is to provide an alloy in the shape 


of a bar which will solder aluminum articles by 
a soldering iron or braze them by means of a 
torch. It is produced in two forms hard and 
soft, the soft being applied by an ordinary 
soldering iron, the hard by firing with a torch, 
the hard being intended for heavy aluminum 
or castings of aluminum, the soft for light or 
heavy material; the solder gives a smooth finish 
and has the appearance of aluminum. This 
solder alloy is formed of copper, aluminum, 
lead, tin, and zinc. The difference between the 
soft and hard is only in the proportion of the 
ingredients used in making the alloy. 

PAPER BAG FOLDER.—W. D. Ettior, 
2nd Ave., West, Bigtimber, Montana. This 
invention has for its object to provide a device, 
wherein the bags may be supported in bundle 





A SIDE VIEW OF THE HOLDER 


relation, each size in a separate compartment, 
and wherein the packages are yieldingly held, 
and the holding means for the packages being 
provided with a common means for releasing the 
same to permit insertion of the bags. 


SHOE RACK.—R. Imprint, 472 Grand 
Ave., Brooklyn, N. Y. The invention relates 
to shoe racks designed to be used in shoe factories 


manufacture of shoes; it has for an object the 
provision of an improved construction which 
will properly hold the shoes ready for the work- 
man while providing a safe container after the 
day’s work is over. “The rack is fireproof and 
may be sealed against the entrance of dust and 
rodents. 

WATER CLOSET.—F. Scuvun, 414 Ruther- 
ford Ave., Trenton, N. J. The object of the 
invention is to provide a water closet arranged 
to occupy a small amount of space, to insure 
thorough ffushing of the bowl, and to allow use 
of the water closet with a high or low pressure 
water supply. Another object is to facilitate 
the siphoning action of the bowl and provide 
a relief valve in the tank to insure complete 
discharge of all the water in the lower portion 
of the tank and conduct such water into the 
bowl. 

WATERPROOF STORM SHIELD—J. A. 
Gaviy, care of L. C. Smith Co., 217 Broadway, 
New York, N. Y. Among the objects of the 
invention is to provide a storm shield made of a 
material adapting it to be folded into a compact 
package suitable to be dispensed through coin 
controlled machines or to be carried in one’s 
pocket or shopping bag. Another object is to 
provide a shield in the nature of a cape or um- 
brella, made principally of a waterproof material 
such is paper, but of a nature cheap enough for 
it to be sold on the market for a few cents. 


DESK.—W. E. Bureoerr, care of Citizens 
State Bank, Flaxton, N. D. The invention 
relates more particularly to desks for use at out- 
door auction sales, the object is to provide a 
portabe means whereby an accurate record of 
each sale may be made. A further object is to 
provide means whereby the individual records, 





in the form of sales checks, may be instantly 


A specific object of 


| vention has for an object the provision of a/| 


and to be moved from place to place during the | 
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accessible whereby purchase money may be 
received into the device and any change returned, 
and whereby moneys so received are kept jp. 
accessible to anyone other than the person 
carrying the device. 

SHOVEL.—Dr Wirr M. Corner, 530 Sradd 
St., Statesville, N. C. The object of the in- 
vention is to provide a shovel which may be 
used as a sifter for sifting ashes, or as a shoyel 





A SECTION OF THE DEVICE 


| for shoveling any desired material, it comprises 
&@ scoop portion, and a handle, the scoop portion 
having a wire screen bottom, and a false bottom 
for covering the screen, the false bottom com. 
prising a plate fitting within the scoop over the 
screen, the scoop has the usual side flanges. 

FUEL BRIQUET.—W. Kennett and £. T. 
Kress, Carson City, Nev. An object of the 
invention is to provide a briquet, the composition 
of which is mainly oil shale; oil shale used ag 
a fuel, without special treatment, instead of 
being reduced to an ash remains in the same 
form in which it was introduced in the furnace 
and soon tends to clog up the latter, unless 
removed bodily. A further object of the invention 
is to reduce the oil shale to a coarse powder 
and then bind this powder with a liquid or semi- 
liqud binder, forming a briquet which permits 
of great combustion of its carbon contents, at 
the same time will disintegrate so that it may be 
readily removed. 

PITCHER FOR CANS OF CONDENSED 
MILK.—C. C. Fevrner care of F. B. Feltner, 
Hazard, Ky. The invention relates to a pitcher 
which forms a container or receptacle for a can 
of condensed milk, so that the contents can be 
dispensed from the container in a sanitary and 
| economical way without exposing the contents 
| of the can to the direct action of the atmosphere 
when not delivering the contents from the can, 
CHRISTMAS TREE HOLDER—J. G. 
| Lyons, 74 Elliot Ave., Maspeth, L. I., N. ¥. 
| The object of this invention is to ~provide a 
| foldable holder or stand in which the gripping 
members are pivoted to the outer ends of pivotally 
connected crossing bars which maintain a perma- 
nent size supporting base, and another pair of 
pivotally connected cross bars above the first 
are linked to the free gripping members, whereby 
| the weight of the tree on the second. mentioned 
bars causes the upper ends of the gripping mem- 
| bers to swing inwardly and hold the trunk of 
the tree. 

ARCH SUPPORT.—W. 8. 
30th St., Portland, Oregon. The object of the 
invention is to provide an arch support for 
insertion in a shoe, the support having hori- 
zontally extending pockets with openings through 
which pads may be inserted to correct the position 
of the foot, and thereby relieve the foot from 
abnormal strains and assist in remedying ail- 
ments. 
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Hardware and Tools 

SPIKE MAKING DEVICE.—W. O. Frac 
MEIER and O. G. Mvuuuie, Portland, Ore. The 
invention has for its object to provide a device of 
the character specified by means of which two 
spikes may have their points simultaneously cut 
and pointed, without leaving any flare, fin or 
other superfluous material, and wherein the two 
spikes may be formed at once. 

REAMER.—O. Esert, 1392 E. 34th St. 
| Cleveland, Ohio. The prime object of the in- 
| vention is to provide means to adjustably secure 
| the cutters in the head of the tool. In the tool 
|} head is produced diametrically opposite slots 
| which slidably receive the cutters, the slots 
meeting at the center and constituting in effect 
a single through slot. At the sides of the slots 
grooves are formed which receive a guide rib on 
| the back of each cutter, the ribs thus being at 
opposite sides of the cutters. 
| EXPANSIVE AND CONTRACTIVE WELL 

DRILL.—O. M. Carrer, Houston, Texas. Al 
| object of this invention is to provide a drill includ- 
| ing as the essential feature a carrier casing having 
| the expansive and contractive drill bits mounted 
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SIDE ELEVATION SHOWING DRILL IN THE DRILL 
STEM, AND A VERTICAL SECTION 


the casing being adapted to be lowered into the 
drill stem and also to be raised out of operative 
position, without involving the danger of scarify- 
ng the well bore. 

— 


Nore.—Copies of any of these patents will be 
furnished by the Screntiric American for te — 
cents each. Please state the name of patentee 
title of the invention, and date of this paper. 











therein with rack plates for extending the bit 
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Westiatoho 


ELECTRIC CRANE MOTO WAND CONTE oF 


Where Speed is a 
Matter of Might 


Slowly the pontoon crane moves its arm of 
steel. Deliberately it lifts —swings—lowers — 
as it carries tons of armor plate from the dock 
to the freighter’s hold. 


There’s never a hasty motion in all this 
mighty cycle, yet the great load in the sling is 
handled far more rapidly than man-power could 
ever move it. 











Because of cranes such as this and the thou- 
sands of others of various types in mill, ship- 
yard, foundry and shop, coal and ore can be 
moved in greater volume, the manufacture of 
iron and steel accelerated, the factory speeded 
to greater production. There is hardly an 
industry of importance that is not made more 
efficient and more productive because of the 
electric crane. 





But it took even more than might to meet the problems 
of lifting and carrying. Power had not only to be applied 
but controlled. Problem after problem had to be solved— 
of the motor, the controller, of the means of assuring the 
crane its power supply and of protecting it from the 
carelessness of the operator. 


Because of their experience, their foresight and skill 
and their success in mastering these problems and others, 
the work of Westinghouse engineers has been of the 
greatest importance to the development of many indus- 
tries where heavy materials have to be moved with speed, 
certainty and a minimum of labor. 


WESTINGHOUSE 
ELECTRIC & MANUFACTURING COMPANY 
East Pittsburgh, Pa. 


A Westinghouse 
Blectric Crane- 

otor, one of a 
number of types. 
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_ THE MAGNESIA ASSOCIATION OF AMERICA 
 ealis the attention of every coal user to 
this important letter—and to the Answer 











UNITED STATES FUEL ADMINISTRATION 
BUREAU OF CONSERVATION 


WASHINGTON, D. C. 


July 5, 1918. 


Mr. C. J. Stower, Secretary, 

Insulating Materials Trade Associations, 
Bulletin Bldg., 

Philadelphia, Paes 


Dear Sir: 


I wish to thank your Associations for their most 
cordial offer of cooperation with this Administration in its 
conservation work. The utmost economy and efficiency by all 
consumers in the use of coal ami fuel oil is absolutely necessary 
if the country is to maintain its war activities at top speed 
throughout the struggle and we mst find means of stopping the 
many and large preventable losses in the burning of these fuels. 











The Fuel Administration realizes tht bare piping is one 
of the most easily preventable causes of these losses and that 
adequate insulating covering for them is essential to the con- 







ng 
= 5 Strial, provide suffi- 
cient insulation for exposed hot surfaces and we feel that it is the 
duty of every one to see that this request is carried out to the 
fullest possible extent. 


The most effective means of cooperation by your 
Associations is for them to bring this message home to the coal 
consumers of the country.: That will be a real and important 
service toward the Winning of this war. 

Very truly yours, 


UNITED STATES FURL ADMINISTRATION 


[Vn 
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It is imperative that you do not neglect this important question of Fuel Saving. 
The fullest available information will be gladly placed at your service by this 
Association. Submit us your problems or write us for the illuminating treatise 
on Heat-Saving, entitled ‘‘Let ‘85°, Magnesia’ Defend Your Steam.”’ 

To Engineers and Architects, a copy of the new specification of the Magnesia 
Association, compiled and endorsed by the Mellon Institute of Industrial Re- 
search, will also be sent free, on request. ; 


MAGNESIA ASSOCIATION of AMERICA 


721 BULLETIN BUILDING PHILADELPHIA 


Executive Com™rrren, Wm. A. Macan, Chairman 
George D. Crabbs The Philip Carey Co, e . ‘ Cincinnati, Ohio 
Alvin M. Ehret Ehret Magnesia Mfg.Co. . . Valley Forge, Penna. 
J. R. Swift. . lhe Franklin Mf. Co. . Franklin Penna. 
RK. V. Mattison, Jr. Keasbey & Mattison Co. Ambler, Penna. 


Gy | MASON’S NEW PAT. WHIP HOIST 
for Outrigger hoists. Faster than Elevators, and hoist 
direct from teams. Saves handling at less expense, 
Manufactured by VOLNEY W. MASON & CO., Inc. 

! __Providence, R. L., U.S.A. 
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For Sand-Blast Clean ing 
SHELLS 


FLINT SHOT 
Speeds up output 
and gives surfaces a 
uniform finish that is 
commended by gov- 
ernment inspectors. 






Send for sample 
and ask for our book 
“Little Journey of 


The Flint Shot Man.” 


United States SilicaCo. 
Sole Producers of Flint Shot 
1940 Peoples Gas Building 
Chicago, Illinois 
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To Keep the Automobile Engine 
from Stalling 


(Continued from page 332) 


crankshaft, between the crankshaft and the 
flywheel. This ring is insulated from the 
shaft by the thin collar beneath it, shown 
black, but is attached rigidly, so that it 
revolves with the shaft. The current is 
collected from the rotating ring by a 
brush, which is attached to the crank- 
case by an insulating bracket, but makes 





|contact with the surface cf the ring. 
From this brush the ‘‘juice’’ is conveyed, 
through the switch that governs the 


ignition, to the magnet C and finally back 
| to the battery. 

The contacts A and B are normally held 
together by a spring in the base of their 
V-shaped mounting, so the circuit is 
broken only at the switch. When this is 
closed, throwing the ignition into operation, 
the engine starts and the flywheel begins 
to revolve. Assuming the clutch to be out, 
| the speed rapidly becomes such that centri- 
fugal force, acting upon B, overcomes the 
spring and throws B out of contact with A. 
This breaks the circuit, a necessary pre- 
liminary to running the car. 

The clutch is now thrown in, as usual, 
by the pedal, and the car picks up. Pres- 
ently it strikes a hill, or some other im- 
pediment that results in overloading the 
engine. The flywheel slows down, and in 
the absence of the regulating circuit would 
stop altogether, stalling the engine. But 
with the regulator, as soon as the flywheel 
speed falls sufficiently to make the centri- 
fugal pull upon B less than the pull of the 
spring, B snaps down against bs and the 
regulating circuit is closed. 

The magnet C is energized, and the 
armature is pulled over, the magnetic force 
overcoming the tension of the spring 
which normally holds it back. This 
motion is communicated to the valve D, 
which opens, allowing compressed air 
to flow from the tank to the piston chamber 
E. The piston and connecting rod are 
forced back, and the clutch disengaged. 
The engine, relieved of its load, at once 
gathers speed; and as soon as it is going 
|fast enough to take up again the labor of 
| running the car, the contact B breaks away 
under the centrifugal pull. The circuit 
thus broken, the magnet is de-energized, 





,closed, and the flow of air cut off. The 
clutch then slips slowly back into place as 
the. compressed air escapes through the 
ports in the chamberhead, which may con- 
form, in size and number, with the require- 
ments cf the particular case. 

Since the circuit is broken when the 
engine is not running, the compressed air 
is not then flowing. As soon as the 
|ignition is switched in, the circuit is made 
and the air begins to flow. The clutch is 
out, so there is no action against the engine; 
a head of air accumulates in the chamber, 
land that isall. This head does not become 
excessive, since the flow is cut off as soon 
asthe flywheel attains good speed; but 
it is sufficient to insure that the clutch is 
not thrown in too suddenly, so here is an- 
j other advantage. 

As a final feature, the rod connecting 
\the air-piston with the clutch is at the 
same time operatively connected with the 
throttle that regulates the fuel supply. 
Operation of the regulator therefore not 
only relieves the engine of the overload 
that caused all the trouble, but the fuel 
supply is also temporarily accelerated, so 
that the desired engine pick-up is more 
quickly attained. By the breaking of the 
circuit: at A-B, this is restored to normal 
at the proper moment. The engine then 
proceeds to drive the car in regular order 
again, and, as a side issue, to recharge the 
| air cylinder against the next emergency. 


Anti-U-Boat Operations of the 
French Navy 


(Continued from page 333) 

sinkings by torpedo and gun-attack dim- 
inished perceptibly. Instead of venturing 
through the submarine zone singly and at 
frequent iptervals, all merchant vessels, no 
matter wHat their nationality or their desti- 
nation, were obliged to sail in company 
under heavy escort, and compelled to make 
their voyages according to schedules dic- 
tated by the naval authorities. Occasion- 
ally a cargo ship was lost, but this soon 
became the exception rather than the rule, 
as an examination of the official statements 
for 1916, 1917 and 1918, show. 

The organization of the numerous ocean 
and coastal convoys coincided with the 
appearance in French waters of a large 
number of motor-driven submarine chas- 
ers, built in the United States for the 
French navy. These vessels, embody all 
the desired characteristics of high speed 
and seagoing qualities, and the ave 
proved ideal ‘vedettes de atrouilles” for 
the coastal work on which they are em- 
ployed. 

Mention should also be made of another 
t of anti-submarine craft, which in its 

esign and construction is wholly Gallic.‘ 
This is the “aviso,”’ which has its counter- 
part in the British “sloop.” In the 
‘aviso,” the French naval constiuctors 
have developed a motor-driven, ocean-going 














the armature springs away, the valve is| 
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all the characteristics considered essentig} 
to offensive anti-U-boat operations 
namely, high speed, heavy armament, high 
freeboard, excellent sea-keeping qualities, 
and a maximum steaming radius. The 
machinery of the ‘‘avisos” may be said 
to be a product of the war, and it is main 
due to its excellence that these vou 
have proved so satisfactory under all eon. 
ditions of service. 

Before the war, it was thought hardly 
possible that submarines could ever be 
used to comtat hostile undersea-craft 
The events of the past few years, however. 
have demonstrated that the submarine 
under certain conditions, is the ideal type 
of vessel for meeting the enemy’s U-boats 
on their own terms. We have often heard 
the cld saying: ‘Set a thief to catch a 
thief.” Well, the Germans made the 
French realize that it sometimes takes 
submarine to catch a submarine. Ag g 
French submarine commander summed up 
the situation: “The U-boats used to enjoy 
the advantage of remaining themselves 
invisible, while all the surface and aerial] 
craft which were sent in pursuit of them 
were boldly outlined against the sky and 
visible to them. This is one of the reasong 
why we are now using our submarines to 
ambush their U-boats. We have been 
quite successful, and we shall continue to 
pay them back in their own coin. And 
that is a great deal, when you consider how 
ill equipped we were for this work when the 
Boches sprung their U-boat campaign 
on us.” 


Strategic Moves of the War 
(Continued from page 334) 


| civilized manner. This has also ended the 
German dream of the control of the Ma- 
hometan world through influence in Con- 
stantinople. The Berlin-Bagdad railwa 
| was to give this control in the Turki 

| Empire and was to be the means of trans- 
| porting armies led by German officers to 
| Egypt and India. But that dream has all 
| been dissipated by the defeats in Palestine 
|and by the collapse as an ally of Bulgaria; 
'the latter fact practically separates Ger- 
| many and Turkey so that hereafter Turkey 
| will be dealt with alone. It will not, there- 
| fore, be as easy for Turkey to make peace 
las it was for hag because the fatter 
will remain as a kingdom or unified govern- 
ment while Turkey can hope to reserve 
little of her great eastern empire and ma 

even soon be ousted from Constantinop 

and sent to Asia Minor with Broussa as a 
capital. The way of the transgressor is 
hard; Turkey is now reaping the reward of 
her centuries of cruelty and rapine practiced 
upon defenseless peoples. 

After a parley of two or three days 
Bulgaria finally quit the Central Alliance 
on October Ist, thus breaking up over 
|night the German plans of conquest and 
|empire in eastern Europe and western Asia. 
All the Bulgarian railroads passed at onee 
| into the hands of the Entente Allies so that 
when necessary, troops can be transported 
to Adrianople, thus driving at the Turkish 
capital from the rear. The Allies are 
reaping to the full the benefit of the Bul- 
|garian collapse, for the Serbian forces are 
advancing rapidly into their own country 
land overcoming the resistance of Austro- 
|German troops of whom there are still 
|quite a large number in Bulgaria and 
Serbia. These are trying to assemble alo} 
the railroad leading from Belgrade to Ni 
and Sofia; those already on the railroad 
endeavored to assemble at Nish but the 
| Serbs and French reached that place ahead 
lof them. The town is one of the most 
|important railroad centers on the 0 
direct route between Berlin and Con- 
stantinople; its capture is, therefore, of 
great importance to the Allies. The om 
other route now available to the Cen 
Powers is across the Black Sea, either 
through Rumania via Constanza or thro 
Russia via Odessa. No doubt much of the 
rolling stock of the railroad has been rum 
back into Austria so that some time will be 
necessary before the Serbs and French eal 
use the road to advantage. Reports 
cate that the Austrians are even WIth” 
drawing from Belgrade and establishing 
their forces on their old lines on the north 
bank of the Danube River. s 

In Albania, the Austrians, threatened 
as they are from the east, south and west, 
are retiring toward Montenegro with every 
prospect of having to surrender before they 
can reach Austrian territory. The collapse 
of Bulgaria has thus opened a new ro 
for an attack by the Entente on the forces 
of the Austrian Empire. After the Serb 
ians shall have freed their own coun 
no doubt they will endeavor to in 
Bosnia and Herzegovina, ppeped almost 
exclusively by Slavs, and in full s ympathy 
with Serbian aims. An invasion from this 
quarter would probably be the beginning 
of the end for Austria as she can h 
defend herself against an attack from 
unexpected quarter. There would, 
such circumstances, be every reason #@ 
expect a body blow on this vulnerable front 
that would topple over the crumb 

wer of the Hapsburg empire, thus ke : 
ing Germany alone to face her foes BS — 





of absolute defeat. There is every indie# 





cruiser, which exceptionally well embodies 
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MIGHTY BATTALIONS 


Behind the fighting fronts whole fleets of these MACK 
dreadnaughts are literally paving the way for democracy. 
They are building and repairing roads and bridges, hauling 


heavy material, and drawing large guns. 


Wrought of toughest steel for hardest service, MACK trucks 
stand up to the gruelling work in peace and war. Their 
selection, by engineers trained at the foremost military 
institutions in America, for the greatest contracting job on 
earth, is but a natural endorsement of the opinions expressed 
by thousands of MACK users the world over. 


Formidable in appearance—powerful in action—flexible in 
control—MACK trucks represent the nearest approach to 
satisfactory truck attainment. 


Sizes 1 to 7% tons. oa 


INTERNATIONAL MOTOR COMPANY 2 
NEW YORK . <a 
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WHEN W.L.poUuGLAS 
WAS 11 YEARS OF AGE 
HME FREQUENTLY HAD TO 
WHEEL LEATHER ANDO 
OTHER MATERIALS FROM ‘ 
TOWN IN A BARROW, A DIS- 
TANCE OF TWO MILES. 





FOR 

MEN 

AND 
WOMEN 
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7 STAMPING THE RE- 
Y7/ TAIL PRICE ON THE 
BOTTOM AT THE FAcC- 
TORY PROTECTS THE 
WEARER AGAINST UN- 
REASONABLE PROFITS. 
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HOLDS ITS SHAPE” 











ou'll never need to ask “‘ What is the price ?’’ when the shoe sales- 


man is showing you W. L. 
determined and the retail price fix 


name and the retail price is stamped on the bottom. 


shoes because the actual value is 
at the factory before W.L.Douglas 
The stamped 


price is W. L. Douglas personal guarantee that the shoes are always 


the price paid for them. 


S taping the price on every pair of 
shoes as a protection against high 
prices and unreasonable profits is only 
one example of the constant endeavor 
of W. L. Bou las to protect his custom- 
ers. W. L. Douglas name on shoes is 
his pledge that they are the best in 
materials, workmanship and style ao 
sible to produce at the price. to 
every pair go the results of sixty-six 
ears . . in making shoes, 

ting back to the time when W. L. 
Doug was a lad of seven, pegging 
shoes. 

CAUTION—Before you buy be 

retail price is st d the b 


T™ quality of W.L. Douglas product is 
guaranteed by more than 40 years 
experience in — fine shoes. The 
smart styles are the leaders in the fashion 
centres of America. They are made ina 
well-equip factory at Brockton,Mass., 
by the highest paid, skilled shoemakers, 
under the direction and supervision of ex- 
perienced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. The retail | 
prices are the same everywhere. They 
cost no more in San Francisco than they | 
do in New York. 


. L. Douglas 
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No “Guess Work” 


Saws that are unvarying in quality imply 


steel that is ever of 
perfect character. 


the same uniform and 
That is Simonds Saw 


Steel— made in our own mill — tested 
chemically and physically at every melt- 


ing — heat tests re 


corded every fifteen 


minutes when hardening and tempering. 
These and other tests; and a basis of the 
finest carbon, chrome, nickel, vanadium, 


molybdenum and ot 
in the uniformity of Sim 


her ingredients; result 
onds Saw Steel which has 


made Simonds Saws known the world over where 


men cut metals or wood. 


This Simonds Saw Steel—in flat plates and shapes 
—is also offered to other manufacturers. 


Your inguiré 
Jor Saws or f 


Simonds Man 
“The Saw Makers” 


ies are invited 
vr Steel Plates, 


ufacturing Co. 
Established 1832 


Fitchburg, Massachusetts 
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Experimental | and Model Work 


HENRY ZUHR, 200 to 204 William St., New York City 


IKE SCHWERDTLE STAMP CO 
STEEL STAMPS LETTERS & FIGURES 
“ BRIDGEPORT CONN 





Strategic Moves of the War 
(Continued from page 344) 

tion that Turkey will very shortly follow 
| Bulgaria in arranging an armistice or sepa- 
rate peace, thus tie Austria and 
Germany in the lurch. No doubt the 
same demand will be made upon her as 
upon Bulgaria, to demobilize her army and 
surrender her fleet, in which case a large 
part of the Entente Allied armies could be 
transferred from Syria and Mesopotamia 
for service in Europe. Rumania would 
again have an opportunity to throw off 
German rule, mobilize her army, and 
re-enter the struggle as she could furnish 
at least five hundred thousand men for that 
purpose. Again Austria would be threat- 
ened with invasion from that quarter by a 
force far larger than any that she could 
assemble to resist; with the menace from 
Serbia, the constant threat of invasion 
from Italy, and with Germany unable to 
send assistance, there will be nothing left 
but to surrender at discretion. 

The Kaiser’s dream of a German con- 
trolled empire has been most rudely shat- 
tered for bis Mittel-Europa scheme that, 
only a short time ago, extended to the 
Tigris and the borders of Palestine, may 
soon be driven back beyond the Danube 
and the mountains of Rumania. The 
Bulgarian fiasco will force the surrender 
of Turkey and the latter event will break 
down the Austro-Hungarian resistance, 
because the elimination of Turkey will open 
a road through to Constanza and Rumania 
and the Austro-Germans now in Serbia 
must go back eventually beyond the 
Danube. The opening of the Dardanelles 
| will render possible the use of Odessa as a 
| base for operations in Russia. The great 
jinconvenience that has hampered the 
| Allies being dependent upon Vladivostok 
and Archangel will be removed when 
Russia can - reached from the south. 
At present their position, even under 
existing conditions, is not unfavorable, 
as their forces that were landed at Vladi- 
vostok now control the Trans-Siberian 
railroad as far west as Lake Baikal. Be- 
yond that lake and the Ural mountains, the 
Czeche-Slovaks are supreme and they even 
control the railroad as far as Samara and 
Kazan on the Volga. They are experi- 
encing some opposition from the Bol- 
sheviki; but so far they have been able to 
hold their own even though scattered over 
an immense territory. Between the lower 
Volga River and the mountains of the 
Caucasus the Cossacks are in power as 
opposed to the Bolsheviki. But all of 
Russia west of the Volga is controlled by 
the latter and by the Germans, except the 
Murmansk coast and the country around 
Archangel on the White Sea. he Ger- 
mans themselves control Finland and 
western Russia to the Black Sea but present 
conditions on the western front and the 
line of the Danube have rendered it neces- 
sary to withdraw many troops; conse- 
quently they are not able to maintain 
sufficient forces in the country to make 
certain their mastery. As a result their 
|tenure here is very uncertain; in case of 
| the success of the Entente Allies, they will 
|be forced to give up tp | their con- 
|quered Russian provinces. he outlook 
for any permanent ye ang g for all their 
| efforts in Russia is slim and their hold in 
'that country promises to be short-lived. 





| The Current Supplement 


EW ople realize the multitude of 
trials t at fall to the lot of the soldiers 
in active service, and the ideas derived from 
!an inspection of one of our training camps 
| altogether fail to depict conditions as they 
| actually exist at the front. Not only do 
|our boys have to endure the inconvenience 
| incident to an extremely nomadic manner of 
| living, but there are many additional and 
‘special discomforts that test their en- 
| durance to the utmost. One of these is 
the swarms of rats that infest every place 
| where troops tarry for any length of time, 
|no matter how remote from other human 
habitations. This is so serious that it 
|has been made the subject of scientific 
|investigation by the French authorities, 
and some of their findings will be found in 
a paper on The Invasion of the Trenches by 
Rats in the current issue of the ScrmnTIFICc 
AMERICAN SUPPLEMENT, No. 2234, for 
October 26th. Another paper of con- 
siderable importance in many directions 
deals with The High-Speed Internal Com- 
bustion Engine. Curiosity has been a 
characteristic of mankind in alJl ages and in 
all countries, and manifests itself in many 
ways. An article on Gazebos tells how 
it appears in architecture, in structures 
whose significance is not generally recog- 
nized in these times. A number of 1- 
lustrations show various examples of these 
observation posts. Ozyliquite is a liquid 
oxygen explosive, which apparently has 
many applications in every-day-life. 
Something of its nature, with illustrations 
explaining how it is used is told in this 
issue. The paper on How Things Break, 
accompanied by many additional illustra- 
tions is concluded. her articles of im* 
portance include Metals Used in Aero- 
planes; The Use of Creosoted Fir for Marine 
Construction; Evolution and Destruction 
of Life, Substitutes for Glass, and Scent 
roducing Organs of Insects. 
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PATENTS 


[F YOU HAVE 

an invention 
which you wish 
to patent you can 
write fully and 
freely to Munn & 
Co. for advice in 
regard to the best 
way of obtaining 
protection. Please 
send sketches or 
a model of your 
invention and a 
description of the 
device, explain- 
ing its operation. 





All patents secured by 
us are described in 
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without cost to patentee 


All communications 
are strictly confiden- 
tial. Our vast prac- 
tice, extending over a 
period of seventy years, 
enables us in many 
cases to advise in re- 
gard to patentability 
without any expense 
to the client. Our 
Hand-Book on Pat- 
ents is sent free on re- 
quest. This explains 
our methods, terms, 


etc., in regards to 
Patents, Trade Marks, 
Foreign Patents, etc. 


Munn & Co. 


SOLICITORS OF PATENTS 
WOOLWORTH BLDG., NEW YORK 


and 
627 F STREET, WASHINGTON, D. C. 
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Order from your electrical dealer. 
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Use Fabrikoid 


Use it for upholstery, book binding, bag making or in any of the 
thousand places where it efficiently replaces leather and other 
materials. 

Use it because it equals leather in beauty and surpasses it in 
service—because it is water, grease, stainproof and washable. 


TU PONT 
fABRIKOD 


is leather’s logical successor—a man-made, standardized mate- 
rial designed to lessen waste, decrease costs and improve quality 
Motor Fabrikoid —a modern economic necessity. Uncle Sam uses it to conserve 
leather that is indispensable for military requirements. 
Fairfield Rubber Du Pont Fabrikoid, in one of its many grades, is needed some- 
iit Tee mere where by almost every manufacturer or individual. Our tech- 
T. nical staff is at your service. 
Check Fabrikoid in the coupon. Send it to us and get com- 
plete data. 
Du Pont Fabrikoid Company 
Wilmington Delaware 
World’s Largest Makers of Leather Substitat 
Works at Newburgh, N. Y., and Fairfield, Conn. 
Canadian Office and Factory, New Toronto, Can. 


THE DU PONT AMERICAN INDUSTRIES ARE: 














Mark X before subject that interests you 
and Mail This Coupon to 

E. | DU PONT DE NEMOURS & CO. 
ADVERTISING DIVISION 
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E. I. du Pont de Nemours & Co., Wilmington, Del. Explosives 
Du Pont Chemical Works, Equitable Bidg., N. Y. Pyroxylin and Coal Tar Chemicals 
Du Pont Fabrikoid Co., Wilmington, Del., Leather Substitutes 
The Arlington Works, 725 Broadway, N. Y., Ivory Py-ra-lin and Cleanable Collars 
Harrison Works, Philadelphia, Pa., Paims, Pigments, Acids & Chemicals 
Du Pont Dyestuffs Co. Wilmington, Del., Coal Tar Dyestuffs 
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sterling ring and Vulcanite bit. 


manship is superb. There are 


better shops at 82 and more. 


| Pipes, made 
| America, are not surpassed in 





quality by any 
the world. 


WM. DEMUTH 
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No man has a better pipe than this. 
piece of well selected genuine French Briar, 
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seasoned by our own special process, with 


24 shapes in 
this W D C HAND MADE quality in the 


The higher grades of W D C 


World’s Largest Maker of Fine Pipes 





It is a 


The work- 


right here in 


other pipes in 


& CO., New York 
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Simply Explained By ALFRED 
170 Pages 


The simplest, 


and telephon 


in practice. 


of each part. 


prove of value to the layman. 


MUNN & CO., Inc., Publishers 





Wireless Telegraphy and Telephony 


156 Illustrations 


Price $1.00; by mail, $1.07 


latest and mest comprehensive popular work published 
sstodiaan, fer the indian equmnten, emanour ov poeteadenad rr 


bbe ny is a comprehensive treatise and a close study of its pages will enable one 
to master all the details of the wireless transmission of messages. 

has filled a ong-felt want and has succeeded in furnishing a lucid, comprehensible 
explanation in simple language of the theory and practice of wireless telegraphy 


The beak treats the subject from an entirely new standpoint. Several very 
novel and original ideas have been carried out in its making. 
by over one hundred and fifty interesting photographs and drawings. 
have been made in perspective showing the instruments as they actually appear 
The drawings are carefully keyed and labeled. Many of the photo- 
graphs are accompanied by phantom drawings which reveal the name and purpose 


This is a book the wireless experimenter cannot afford to be without. It 
enables one to design and construct their own apparatus. 


P. MORGAN, Wireless Expert 
Cloth Bound 


The author 


It is well illustrated 
All diagrams 


This book will also 
233 Broadway, New York, N. Y. 
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HOTEL MARTINIQUE 


B’WAY, 32d & 33d STS.. NEW YORK 
Direct Entrance to Broadway Subway and Hudson Tubes 
One Block from Pennsylvania Station 


In the Heart of Things 
400 Baths 600 Rooms 


Equally Convenient for Amusements, 
Shopping or Business. 
Rates $2.00 Per Day and Up. 
A SPECIALTY. 155 Pleasant Rooms, with Private Bath, 
$8.00 PER DAY. 
The Martinique Restaurants Are Well Known 
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for Good Food and Keasonable Prices 























ASBESTOS 


of Crude Asbestos in any 
| A We produce all grades at our world famous 

ELL ASBESTOS MIN in Canada. We also card 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 

For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
DEPT. S-1 
AMBLER, PENNA, U. S. A. 

Owners of the world's largest Asbestos Mines 
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‘Grenades for American Grenadiers | 
(Continued from page 340) 


through the sides of the casing. The 
small opening underneath the operating 
lever is closed by a sheet metal sealer. 

The grenade is safe till the operating 

lever is released. Even after the safety 
pin is removed, the grenade cannot function 
as long as the lever is held against the the 
| body of the grenade by the hand of the 
thrower. In other words, the firing-spring 
cannot operate until the grenade is thrown. 
The normal time for the burning of the 
fuse (that is, the time which elapses be- 
tween the throwing of the grenade and its 
explosion), is five seconds. 

When a soldier is ready to throw the 
grenade, he grasps it firmly in his right 
hand, removes the safety pin, holding the 
lever against the grenade body, assumes a 
position similar to an athlete “putting the 
shot,”’ and throws at the objective with a 
straight-arm, overhand throw. When the 
grenade leaves the hand, the lever flies up, 
and the striker spring is released, driving 
the striker against the primer which 
ignites the fuse. At the end of the five- 
second period, the grenade explodes, pro- | 
viding some 300 fragments, effective at 
from 60 to 70 feet. 

The offensive grenade differs from the 
defensive in that it depends entirely upon 
its explosive effect for its usefulness against 
the enemy and is generally used at shorter 
range, in offensive tactics, and when the 

enadier is not necessarily under cover. 
‘he body is composed of a cylinder of 
waterproofed cartridge paper, with a 
conical die-cast top, threaded to receive a 
bouchon and operating lever, precisely like 
those of the defensive grenade. The fuse 
and detonator, and method of operation 
are exactly similar to the other type. 

The phosphorus grenade has a barrel- 





shaped container of drawn sheet steel, 
about 31% inches long and 2% inches in| 
diameter; to one end of this body is welded | 
a steel collar or bushing, threaded on the | 
inside. Into this collar is screwed a steel | 
thimble which runs down into the center | 
of the inside of the body of the grenade; | 
this thimble is designed to prevent the 
phosphorus charge from coming into con- 
tact with the detonator and fuse. These 
last, together with the standard bouchon 
assembly of which they form a . are 
screwed into the top of the thimble, which 
is threaded on the inside for this purpose. 
The grenade is painted gray when loaded 
(live). 

The phosphorus grenade furnishes a 
shower of burning fragments of phosphorus 
as well as a cloud of dense white smoke, | 
which can be used to repel an advancing 
attack, or if thrown during an advance, 
would both furnish a screen to conceal the 
advance and repel any enemy parties that 
might be in the open. 

The gas grenade is in construction similar 
to the phosphorus grenade, save for two 
annular corrugations about a quarter of 
an inch apart on the body, near the bottom, 
to serve as a distinguishing mark. 

It produces a low-lying cloud of dense 
white gas of an intensely irritating nature 
which may be classed as suffocating gas. 

It is used largely in what might be 
termed ‘“‘mopping-up”’ the trench, cleaning 
out dug-outs by forcing the enemy into the 
open, or forcing him to wear a gas mask 


|to make accurate detailed dra 





during the advance. 

Rifle grenades are used to fill in the gap 
between the hand grenade and the light 
trench mortar. The type used by our 
Army was designed by two Frenchmen, 
Vivens and Bessieres, and in their honor is 
called the V. B. rifle grenade. It is about 
21% inches long, 2 inches in diameter and is 
fired from the discharger which fits over 
and is attached to the muzzle of the rifle | 
in the same manner as a bayonet. 

The body of the grenade is a cylindrical 
iron casting with a rounded top and a flat 
base, perfectly smooth on the outside, and 
fitting closely into the discharger, but 
scored with deep grooves on the inside, 
to ensure proper fragmentation. It is 
pierced longitudinally by a central tube, 
through which the bullet from the rifle 
cartridge passes. 

The firing mechanism comprises a brass 
fuse container and a detonator tube, the 
former fitting into the end of the latter. 
These are inserted, respectively, into holes 
precisely opposite one another in the top 
and base of the grenade body, and so placed 
that the axis of both runs parallel to and 
about half an inch distant from that of 
the central tube. The head of the fuse- 
container projects beyond the rounded 
top of the grenade body, and its inner face 
is fitted with a primer beyond which a 
striker projects obliquely over the end of 
the central bullet tube. When the bullet 
from the rifle cartridge has passed through 
the central tube, it hits this striker and thus 
fires the primer; from the primer, the flash 
is transmitted to the fuse, which runs 
longitudinally through the center of the 
fuse container into the interior of the 

enade, and is timed to burn eight seconds. 

“he fuse in turn fires the detonator, which 
bursts the walls of the detonator tube, and 
fires the main charge, thus exploding the 
body of the grenade. 
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LEGAL NOTICES 


PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & Co, 
for advice in regard to the best wa 
of obtaining protection. Please sen 
sketches or a model of your inven. 
tion and a description of the device, 
explaining its operation. 
All communications are strictly confiden- 
tial. Our vast practice, extending overa 


period of seventy years, enables us in many 
cases to advise in regard to patentability 
without any expense to the client. Our 
Hand-Book on Patents is sent free on 
request. This explains our methods, terms, 
d to Patents, Trade Marks, 


etc., in regar 


Foreign Patents, etc. 
All patents secured through us are described without 
cost to the patentee in the SCIENTIFIC AMERICAN, 


MUNN @ CO, 


SOLICITORS OF PATENTS 
233 Broadway Woolworth Building, 
ew York 
And 625 F Street. Washington, D. 0, 








Annual Subscription Rates for the 
Scientific American Publications 
Subscription one year..........0e-e05. eeeee 
Postage prepaid in United States and possessions, 
; Mexico, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 
postage prepaid 


Subscriptions for Canada, postage prepaid... . 4.75 
The Scientific American Publications 
Scientific American (established 1845). . . $4.00 


Scientific American Supplement (established 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 
Remit by postal or express money order, bank 
draft or check. 





Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted, 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


BOILER PRESERVER 


SOLVINE BOILER PRESERVER is guaranteed 
gradually remove scale, grease and oil, prevent 
and scale formation, in steam boilers, using any kind 
boiler feed water. We claim and guarantee this 
nine years experience. IT HAS NEVER FAI 
TO GIVE SATISFACTION WITH ANY KIND 
BOILER FEED WATER, if used as directed. 
phiet and references on request. EUREKA 
CO., 1988 DUNCAN AVE., JERSEY CITY, N. J. 


WANTED 


Experience 
DRAFTSMA 














of special machines. State experi 
and salary expected. Address ¢/t 
ScreENTIFIC AMERICAN, P.O. Box 
City Hall Station, New York. 








LATHES AND SMALL TOOLS — 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 

me _ From 9-in. to 18-in. 
swing. Asem for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 

W. F. & J. Barnes Co. 
Established 1878. 
1999 Ruby Street 
Rockford, Ill. 
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SOUTH BEND LATHES 


blished in 1906 Over 19,000 South Bend Lathes in use 
For the Machine 
and Repair Shop 
LOW IN PRICE 
13 in. to 24 in. swing 
Straight or Gap Beds 
for free catalog 
ing prices on entire 
South Bend Lathe Works 
421 Madison St., 
South Bend, Ind, 










































THE BRIDGEPORT CHAIN GO. 
Specialistsin Small Wire Shapes &FlatS 
Bridgeport, Conn. 
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An O. K. You May Depend On 


HEN our engineer O. K.’s the specifications, you may be certain of the 

faithful performance of that ball bearing. For he knows the problem of a 
huge assembly of intricate mechanisms. He realizes that once in service that machine 
is wholly dependent on the Hess-Bright Ball Bearing with which it is equipped. 
And we know that is our responsibility. 


So we build performance and excess strength into each Hess-Bright Ball Bearing. 
And it is by such foresight and care that they are accepted as standard. 


THE HESS-BRIGHT MANUFACTURING CO. 
Philadelphia, Pennsylvania 








“Down on the Mexican border the very winds 
breathed Alkali—and here in France the clouds 
pour torrents—buit still the Packard does not rust. 








This cross-sectional view of the Packard 
truck suggests the numerous exposed metal 
parts which are subject to the conditions of the 
atmosphere—and which are protected against 
rust by the Parker Process. 





The Packard does not rust because every truck which leaves the 
great Packard factory is protected against the elements by the 
Parker Process. 

Visit the war-zone—and you will find metal equipment of almost 
every character resisting severe atmospheric conditions without a 
sign of rust. 

Passed by rigid government tests the Parker Process is now being 
used on army rifles, bayonets, machine gun parts, hand grenades, bolo 
knives, trench knives, bicycles, motorcycles, minecases, buoys, aeroplane 
parts, food containers, bridle bits, stirrups, truck parts and other appar- 


atus of war. 
Is Your Own Product 
Proof Against Rust ? 


Is your own product proof against rust—or do you have to sell it to your 
customer with the tacit admission that sooner or later it will corrode—and 
waste away in service? 

Every manufacturer who uses steel or iron in any way will find much of 
interest in the new Parker Process book for industrial executives—a concise 
treatise on rustproofing which explains how thé Parker Process is now used on 
metal articles from household ranges to fountain pens—from automobiles to 
building hardware—and how easily you can apply it to your own product without 
interfering in any way with your present manufacturing plans. Your copy will 
be sent immediately upon request. 


PARKER RUST PROOF COMPANY of AMERICA 
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RUST PROOFS 


DETROIT, MICH., U. S. A. 
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Our subscribers are requested to note the expiration date 
that appears on the wrapper in which they receive their 
copies of Scientiric American. If they will send in 
their renewal orders at least two weeks prior to the date 
of expiration, it will aid us greatly in rendering them 
efficient service. 
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NOTICE TO READER 


When you finish reading this magazine, place a one cent 
stamp on this notice, mail the magazine, and it will be 
placed in the hands of our soldiers cr sailors ayo 
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WIPING OUT GERMAN MACHINE-GUN NESTS WITH THE 37-MILLIMETER CANNON [See page 352] 
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THE WHITE COMPANY 
CLEVELAND 





helps the country, its industries, 





Heavy Duty White Trucks with Double Reduction Gear Drive 
Each day 
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